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Approximate 1952 Landfill Boundary

SOURCE: United States Environmental Protection Agency, Region 6, 1994, as modified by Ecology and Environment, mc.,1994

Figure A-1 AERIAL PHOTOGRAPH-1936
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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NOTE: Boundary Extends Beyond Area of Photograph

KEY:

Approximate 1952 Landfill Boundary

!CE: Louisiana Archives, New Orleans Public Library, as modified by Ecology and Environment, Inc., 1994

Figure A-2 AERIAL PHOTOGRAPH-1 946
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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KEY:

Approximate 1952 Landfill Boundary

SOURCE: Louisiana Department of Transportation, as modified by Ecology and Environment, lnc.,1994

Figure A-3 AERIAL PHOTOGRAPH-1951
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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KEY:

Approximate 1952 Landfill Boundary

SOURCE: Environmental Monitoring Systems Laboratory, 1986, as modified by Ecology and Environment, lnc.,1994

Figure A-4 AERIAL PHOTOGRAPH-1952
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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NOTE: Boundary Extends Beyond Area of Photograph

KEY:

Approximate 1952 Landfill Boundary

SOURCE: Louisiana Archives, New Orleans Public Library, as modified by Ecology and Environment, lnc.,1994

Figure A-5 AERIAL PHOTOGRAPH-1960
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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KEY:
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Approximate 1952 Landfill Boundary

SOURCE: Environmental Monitoring Systems Laboratory, 1986, as modified by Ecology and Environment, lnc.,1994

Figure A-6 AERIAL PHOTOGRAPH-1964
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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KEY:

Approximate 1952 Landfill Boundary

SOURCE: Louisiana Department of Transportation, as modified by Ecology and Environment, lnc.,1994

Figure A-7 AERIAL PHOTOGRAPH-1967
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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NOTE: Boundary Extends Beyond Area of Photograph Approximate 1952 Landfill Boundary

SOURCE: Louisiana Department of Transportation, as modified by Ecology and Environment, lnc.,1994

Figure A-8 AERIAL PHOTOGRAPH-OCTOBER 1977
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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Approximate 1952 Landfill Boundary

SOURCE: Environmental Monitoring Systems Laboratory, 1986, as modified by Ecology and Environment, lnc.,1994

Figure A-9 INFRARED AERIAL PHOTOGRAPH-NOVEMBER 1977
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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KEY:
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Approximate 1952 Landfill Boundary

SOURCE: Environmental Monitoring Systems Laboratory, 1986, as modified by Ecology and Environment, lnc.,1994

Figure A-10 AERIAL PHOTOGRAPH-1986
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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Approximate 1952 Landfill Boundary

SOURCE: Gulf Coast Aerial Mapping, Inc.,'1994, as modified by Ecology and Environment, lnc.,1994

Figure A-11 AERIAL PHOTOGRAPH-APRIL 1992 i
AGRICULTURE STREET LANDFILL SITE, NEW ORLEANS, LOUISIANA
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Approximate 1952 Landfill Boundary

SOURCE: Gulf Coast Aerial Mapping, Inc., 1994, os modified by Ecology and Environment, lnc.,1994
• ' r! •!

Figure A-12 AERIAL PHOTOGRAPHS-OCTOBER 1992
AGRICULTURE STREET LANDFILL SITE, NEW
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HISTORIC OVERVIEW
GARBAGE MANAGEMENT IN NEW ORLEANS

The following chronology was compiled by a researcher to provide an historical
perspective of waste operations in New Orleans. This material includes additional
details for the site history described in Section 1.5 of the Remedial Removal
Integrated Investigation (RRII) report. The chronology is in the form of notes made
by the researcher and has not been altered except to clarify reference sources, which
are noted in full with the first reference and abbreviated thereafter.

1718- Report of the Health and Sanitation Survey of the City of New Orleans
1918-1919 (No Author) Under French/Spanish rule, there was no direct
sanitation supervision. When the United States assumed control of
New Orleans, this continued.

1786 A Short History of Street Cleaning and Garbage Collection in the City
of New Orleans, LA, by John E. Miller, 1951. Governor Miro,
representing the Spanish Monarch, ordered that dead animals should
not be left on the streets, but should be buried.

1798 Governor Gayoso ordered a service to be provided to collect garbage
and refuse left on public streets. Very soon the city was divided into
four districts for street cleaning, including garbage collection. This
was modified in several ways in the years to come, but the principle of
public street cleaning remained (Miller 1951).

1842 The City Surveyor was given the responsibility for street cleaning and
repairs, and later, in 1852, a street commissioner was designated. The
activities were closely ruled by the city council through complex and
conflicting ordinances (Miller 1951).

1860 In 1860 an ordinance was passed requiring hotels and boarding houses
to dispose of their own wastes into the river (like other commercial
establishments) at the nuisance wharves around the city. Use of
Sanitary police officers of one type or another became increasingly
prevalent (Miller 1951).

1893 State Board of Health formed 1893. No organized garbage disposal, all
household refuse, trash and garbage being dumped in an ad hoc manner
in the streets - "Done in a slummiking and negligent fashion". The
Department of Public Works, meant to keep the streets clean, was
thought to have failed in its duties. The suggestion was made that, as
elsewhere (for example in St. Louis), trash removal be carried out by
contract - using a contractor to remove garbage — the contractor
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essentially pays the city to do so. Times Democrat (newspaper),
Thursday, 4/13/1893, p. 4 column 1 (Report 1918-1919).

In a joint session of the Committees on Health and Police and Public
Buildings, improved garbage management was discussed. Mr. Brand
authored a resolution prompted by a fear of cholera. Suggested
evaluating relative merits of floating the garbage out on the river,
burning it, or mixing it with chemicals to create fertilizer (Times
Democrat, Saturday, 4/22/1893, p. 4, column 6).

The question of removal of garbage has been referred to the Board of
Health, discussed in a joint meeting, and the example of the City of St.
Louis, provided as an ideal system, was reviewed. St. Louis is using
fatty material to make soap, bones for knife handles, the rest as
fertilizer. Used a crematorium to burn it - St. Louis and Buffalo use
the Merz Universal Extractor and Construction company system. Dr.
Fergusson of the Engle Furnace Co. of Des Moines said New Orleans
spends $46,000 p.a. ($9,600 for garbage boats, $36,400 for carts — or
13.7 cents per boat or 52.9 cents for hauling, or 65.7 cents p.a. per
yard cube.) Largest size Engle crematorium would destroy 75 cubic
yards per day and could, short term, go to 175 cubic yards/day. Cost
of a barrel of night soil equals a cubic yard in disposal cost (Times
Democrat, 4/25/1893).

Three types of garbage disposal discussed — mentions problem of New
York garbage, and how it contaminates the Long Island and New
Jersey shores because of reliance on river dumping. But this is not the
problem — the real problem is the lack of consistent collection. Daily
Picayune (newspaper), 4/21/1893, p. 4, column 2.

Cost to St. Louis of 100 tons/day burned = $54,000/year assume New
Orleans = $27,000/year as opposed to some $10K costs in current
system (Daily Picayune, 4/27/1893, p. 4, column 2).

Found out that New Orleans has 44,412 tons (conservative estimate)
garbage a year — would cost $80K/year to cremate — current river
disposal costs $11,100 for boats and 58-60 cents/load to haul and dump
(Daily Picayune; 5/1/1893, p. 4, column 2).

Fergusson suggests a crematorium on Gravier Street (Daily Picayune,
5/30/1893, p. 4, column 1).

1894 Garbage boats sold. Garbage was scavenged, dumped in river.
Garbage collected daily, dumped in low areas of the city. 8 dumping
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grounds. Garbage in Algiers hauled to incinerator with a capacity of
36 tons/24 hours, achieves 10 tons a day (Report 1918-1919).

1896 New Orleans established own Department of Health (Report 1918-
1919). Dissatisfaction with contractors led to a 1896 ordinance
abrogating all contracts for garbage collection and disposal and
returning these functions to the city. Garbage was dumped in the river,
and carried "to dumping grounds on the outskirts of the city" (Miller
1951).

1905 The city was divided into seventeen refuse collection districts. The
river continued to be used for dumping although this was frowned upon
by the War Department of the United States (Miller 1951).

1909 An ordinance of 1909 authorized the use of an area in the swamp in the
rear of the city for the purpose of dumping garbage (Miller 1951).

1910's New Orleans Municipal Waste Collection and Disposal in Public and
Private - Cost Alternatives, by Robert Michael Lewis, Louisiana State
University, New Orleans, December 1978. "One area of the city that
was yet to be developed was that section of the city that currently is the
site of the Desire-Florida Housing Project. During this time the area
was a swamp, and sufficiently out of the way of the established
residential areas to become a dump...A railway spur was added to the
Public Belt Railroad to service this area....This area...the Agriculture
Street Dump became the major refuse depository, while the secondary
source was the Clio Street Dump which received refuse directly from
the garbage carts."

1912 Annual Budget - City of New Orleans Public Finance Annual Reports,
(No Author). Constructed Garbage receiving station.

1916 $1,200 set aside to buy site for incineration plant; $24,800 to build it
(New Orleans Annual Report 1916).

In 1916 the city built its first incinerator in Algiers (Lewis 1978).

1917 $1,200 to buy site, construction set aside $33,954.62 (New Orleans
Annual Report 1917).

1918 Site purchase $l,200/construction $33,954.62 (New Orleans Annual
Report 1918).
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1919 Site purchase $l,200/construction $33,954.62 (New Orleans Annual
Report 1919).

1921 No longer a line item or even mentioned (New Orleans Annual Report
1921).

1913 Department of Public Works Division of Public Works Monthly
Reports on Operations:

1/6/13 "At Ag. Street Dump work is progressing satisfactorily.
All dumps and stations in good condition. Disinfectant
freely used."

9/15/13 "During the month - some little trouble in the collection
of garbage owing to a congestion at the Ag. St. Dump.
This has now been remedied."

11/6/13 "On last day of October, it was necessary to curtail
receipt of garbage at the Ag. St. Dump to facilitate some
work which was in progress.."

12/5/13 Interrupt collection for parade - need mules and carts.

1914 Department of Public Works Division of Public Works Monthly
Reports on Operations:

1/5/14 "In early part of the month several delays occurred in the
delivery of garbage cars by the public belt RR [note - in
other files saw correspondence between this RR and
Mayors office regarding car availability and on-time
deliveries - an ongoing argument] to various stations due
to the great congestion of freight at the Press St. Yard of
the NO and NE RR Co. "Complaints.. residents ...
lower Hagan Ave Dump ...[re. fleas]., dump cleaned and
disinfected."

3/6/14 "Toward latter part of the month,with reference to take
'up with the NO and NE RR Co, the'matter of delayed
delivery of garbage cars to the Ag. St. Dump - the
Public Belt, in handling garbage cars, does not place
advantageously."

4/16/14 Garbage carts inspection - 156 of them ...
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8/8/14 Had to add on 24 carts to deal with additional waste
from outbreak of Bubonic Plague.

10/8/14 "On September 5, 1914, oil was tried for the purpose of
burning garbage, under the supervision of Dr. W. H.
Ruche of the US Public Health Service, the Mayor... and
the Commissioner... and being pronounced satisfactory,
oil was regularly installed at all. dumps except Florida
Avenue, and Lower Hagan Avenue dumps, and daily the
garbage is being burned with considerable satisfaction, as
it diminishes the flies and minimizes the odor."

11/7/14 Disinfectant and oil used freely.

12/4/14 All garbage stations except Lafayette (being repaired) in
order. Finally infected rats at Florida and Lower Hagan
Avenue - serious.

1915 Department of Public Works Division of Public Works Monthly
Reports on Operations:

1/5/15 Florida and Upper Hagan (double checked name) closed.
Collection of household ash and garbage (unwilling
collection of ash). Dumps have been closed, raked and
burned.

2/6/15 Garbage Station at Orange St. and river front closed.
Reconstructed at Race St. and the river.

3/6/15 Garbage station 2 at 8th and River altered. Garbage
dump at Frenchmen and Benefit to be removed to other
side of L & N RR tracks. Garbage Station No. 3 at
Race and River is ready for use, needs a little work still.

1920 Department of Public Works Division of Public Works Monthly
Reports on Operations:

12/1/20 Condemn garbage system for being inefficient,
uneconomical and dangerous to children.

- ' i .' ' •
1921 The first steps are to eliminate me garbage dumps in the city -

Commissioner Black PMn. John Bagert - Garbage Superintendent. The
Decarie Incinerator company will not be able to deliver the 100-ton
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incinerator in under 8 months-1 year. "In the meantime, a municipally
owned and operated trailer collector could be provided for and placed
in operation within 3 months, and the garbage now being carried to
various city dumps could all go by motor equipment to the Agriculture
Street Dump at a cost of $151,800 for equipment - of which $133,400
is needed for stock, harnesses, trailers, and containers, and 15,000 are
needed for a crane ... all the garbage is not [presently] delivered at the
Ag. St. Dump. Eight motor trucks, 800 feet of switch track., abolish
dumps in various parts of the city within 3 months. So use the
temporary trailer haulers to take all the garbage already [collected] to
the dump, in preparation for later. Times Picayune (newspaper),
8/3/21 p. 1, column 4.

1922 Dedication of the first of the five incinerators - Wolbert Black, Mayor,
"Visitors arriving in the city on trains have as their first sight of New
Orleans the Clio St. and the Ag. St. Dumps. The dumps must be
eliminated." Chief Engineer John Klorer "the incinerator could not in
any way be declared a nuisance by residents of the vicinity as
absolutely no odor will emanate. .. at present New Orleans produces
400 tons of garbage a day - one has to be told incinerator at municipal
repairs plant is a garbage disposal plant - constructed of re-enforced
concrete, brick and iron - $90,000 in building, $44,000 in machines,
$5,200 in chimney. Wagons drive into incinerator building, wagon
bodies are lifted with a crane, dumped waste to drying platform, from
which falls into the fire. Fire cleans cans and metal. A downdraft
system. 100 tons capacity in a day (Times Picayune, 10/27/22, p. 3,
column 2).

1925 Special Report of John Klorer - Commissioner of Public Property, Box
2, Public Property, part of p. 1, p. 2 In 1921, the City Engineer
submitted to the Commission Council a report on a proposed Garbage
Collection and Disposal System for the City, recommending
construction of five incinerators. "Equally important was the lesson
learned that garbage could be collected with mule-drawn trailers and
brought to an assembly place and hauled by trucks in trains of three
trailers, to the Agriculture Street dump at a lesser cost than hauling by
belt Railroad to the same destination.

1926 Commissioner of Public Works Klorer seeks at least 3 incinerators in
addition to two in existence (Times Picayune).

Department of Public Works Division of Public Works Monthly
Reports on Operations:
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1/20/26 Shows that during 1926 there were 4 garbage stations,
Agric. Dump, Incinerator D, Algiers Incinerator,
Garbage Dumps, Dead Animal disposal.

Report on Garbage Collection and Disposal, Mr. G. Schneider,
Department of Public Works Files, Box No. 2, undated (around 1925/
1926). Daily collections of mixed garbage and rubbish: 350 tons.
Refuse from the city, some 50-75 tons commercial waste - taken by
responsible manufacturers to dumps around the city. Organization: 122
hired carts with single team and driver, 27 city-owned four wheel
trailers with detachable metal bodies, and five city owned carts and
wagons. There is a garbage district for Algiers, and five in the city,
following the wards listed below:

"A" = wards 14 - 16 - 17
"B" = 11-12-13
"C" = 1 0 - 1 - 2 - 3
"D" = 4 - 5 - 6
"E" = 7 - 8 - 9 - (35 tons/day hauled to Ag. Dump)

"By the end of 6-8 months .. all available dumping space in the old
Oleander Canal" will have been exhausted. The 16, 17th wards will be
without nearby disposal points for refuse, and Incinerator D will not be
able to take on the refuse. The Clio dump is surrounded by dwellings,
and is a menace to health and welfare in its vicinity. Property is
owned by the I.C. RR - it should be abandoned. "The land on which
the Agriculture dump is located is owned by Mr. Gustave Lemle. The
City is under agreement with Mr. Lemle to be privileged to dump
refuse on this land provided that the land is leveled to an established
grade and further, provided that the City reimburse Mr. Lemle for the
City and State taxes on this property. This agreement will expire Dec.
31, 1926, and it would appear that the same provision should be made
to purchase nearby property for dumping purposes.... Besides the
ashes resulting from incineration of refuse, there will always be such
rubbish as large tin cans, bed springs, automobile radiators, fenders,
etc., which can only be finally disposed of by dumping. The vicinity
of the Agricultural dump appears to be the most suitable location for
such dumping grounds."

"In further discussion of the Agriculture dump, it should be stated that
the leveling of the ashes has not kept pace with its accumulation. It is
estimated thatlbetween 40,000 and 50,000 cu. yds. of ashes will have
to be levelled to the proper grade. ...The aggravation of this condition
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can be somewhat remedied by laying new spur tracks or relocating
some of the existing tracks. "

"The fifteen cars in which refuse is transferred from the receiving
stations to the Agriculture dump are in very poor condition. ..."

"Incinerator "D" has been in service since Nov. 1922....the
plant is daily taxed to its capacity...it is sometimes necessary to
divert some refuse to the Agriculture dump."

"District "A" - production 45 tons - plant capacity 50 tons.
Boundaries beginning at Jefferson-Orleans Parish Line and the
levee, thence down Parish line to South Claiborne, thence down
South Claiborne to Peters Ave., thence in Peters Ave. to the
river."

"District "B" - production 100 tons - Plant capacity 110 tons.
Boundaries beginning at Peters Ave. and the river, thence down
Peters Ave. to S. Claiborne, thence down S. Claiborne to Thalia
St., thence in Thalia St. down to the river."

"District "C" - production 90 tons - plant capacity 100 tons.
Boundaries beginning at Thalia St. and the River, out Thalia St.
to S. Claiborne thence down S. Claiborne to New Basin Canal,
thence along New Basin Canal to Galvez St., thence down
Galvez to St. Bernard Ave thence out St. Bernard Ave. to
Florida Ave.,m thence along Marigny Ave., to Jefferson-
Orleans Parish line."

"District "E" - Production 32 tons - plant capacity 40 tons.
Boundaries beginning at Elysian Fields and the River, out
Elysian Fields to Galvez, thence up Galvez St. to St. Bernard
Ave., out St. Bernard Ave. to Florida Ave. down Florida Ave
to Elysian Fields St. to Dreux, down Dreux Ave. to Peoples
Ave, thence in Peoples Ave to Florida Walk, thence down
Florida Walk thence to the River."

1928 Bond Issue 1928, Box 1, Public Property. "Owners of land now used
as public dumps have been insisting for some years that these lands be
surrendered for more profitable enterprises and it is only due to the
forbearance and patience of these owners that the city has not been
ordered to vacate the "dumps" and forced to meet heavy increases in
garbage - hauling costs."
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1930 New Garbage regulation - all organic matter must be wrapped in paper
before being placed in the bins. "Commissioner Klorer announced the
garbage concentration in the river front at Port/Lafayette and 8th St.
from which garbage [is] removed by rail to Ag. St. Dump will be
discontinued and demolished. All garbage is now to go directly to the
new incinerator." (Times Picayune, 4/2/30, p. 8, column 3).

City Hall promises garbage to be collected in a five day basis (Times
Picayune, 9/24/30). Mayor Walmsley orders full time garbage
collection - fourscore routes in the city (Times Picayune, 9/25/30).

1934 CWA group builds new incinerator - for Gretna at Hancock and llth,
1-1.5 tons/hour (Times Picayune, 4/28/34)

1935 240 garbage collectors. Mule drawn and automatic carriers.
Incinerator at St. Louis and Derbigny Street (Times Picayune, 6/26/35,
p. 1, column 7).

1936 In 1936, Mayor Maestri set up the first Garbage Division of the
Commission of Public Works (Lewis 1978). .

1937 Mayor Maestry has had collection equipment reconditioned - 6 days a
week collection (Times Picayune, 1/7/37 p. 1, column 2). Mayor
invited to celebration at the Municipal Yard on Magnolia and Geroud
(Times Picayune, 1/8/37 p. 3, column 4). Garbage collection to start
earlier cause of heat (Times Picayune, 6/24/37, p. 28). "Interference
with the discharge of municipal wastes into the Mississippi R. at New
Orleans is objectionable since the volume of river is such that cost of
purifying is not prohibitive and a new sewage disposal system would
cost between $5-10 million (Times Picayune, 7/16/37, p. 14).

Solid Waste Disposal Tri-Parish Area, New Orleans, Louisiana,
05/15/68, (No Author). "However, restricted budgets during the
depression years, 1934 and 1935, required ceasing operations of one of
the Eastbank plants, during which time a portion of household refuse
was diverted to the landfill areas utilized by the producers of
commercial refuse and private haulers. By 1940...all household
garbage and refuse (could) be disposed of once again by incineration."
"During the period of World War II, additional diversion of refuse to
landfills became necessary because of lack of labor for incinerator plant
operation....In 1948, a reduced budget again resulted in closing of two
incinerators and resumed use of landfills for supplementary refuse
disposal. ... Since 1948, landfills continued to receive increasing
quantities of waste, until the construction in 1957 of the Florida
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Avenue and the Seventh St. incinerators and later augmentation by the
Algiers plant.

1940 Council accepts equipment bids for incinerator extension at Incinerator
E - Industry and Eads St. (Times Picayune, 2/29/40, p. 36, column 1).

1948 Property Commissioner denies statements by State Senator Frank
Gipson that dead animals are being burned at Ag. St.. They are
burying animals. Earlier had said "They are burning dead horses and
cows and other carrion in the Ag St. Dump. The stench is terrific when
the wind is wrong and the poison gas is causing paint to peel off houses
in the area." Gipsons Law: 1948 Legislative Bill - prohibits piling of
garbage on open dumps within city limits. Commissioner says in
compliance - all garbage brought from dump, burned in incinerators.
Consideration being given to turning dump into fill. Having trouble
with fires on dump. Need police protection to stop trespassers (Times
Picayune, 8/4/48, p. 4, column 5).

Note - 5 trash collection districts, 19 sanitation trucks for each district.
New Orleans State, (newspaper) 7/7/48, p. 3.

The law stops open piles - must use incinerators, but cannot since these
do not work properly. City incinerators burning day and night every
day - burned out. New Orleans Item, (newspaper) 8/2/48, p. 1,
column 8.

Gipson threatened court action today to halt placement of garbage on
the Ag.St. dump, which he said has become a health menace. If the
dumping is prohibited according to Property Commissioner Hotard
garbage will have to remain on the streets. He explained that the city
incinerators cannot dispose of all the garbage collected daily. At issue
is the 1948 law. Quoted Gipson as above, adding, "the dump causes
swarms of flies, roaches and rats. There are 20,000 people in the 2
precincts right around that place and many more than that in my
district, they must be protected..." (New Orleans State, 8/3/48, p. 15).

Hotard denies carcasses being burned. [Insists they are being buried.
Gipson will be mollified if the city used the dump near the Gentilly Rd.
at Nine mile post instead of the Ag. St. Hotard and Holderith say law
is being obeyed. All garbage is being burned from the Ag. St. Dump.
— in the city incinerators. What they cannot take, we leave in the
streets - have not had to yet - if did would only be for a day or two
(New Orleans State, 8/4/48, p. 30).
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Mayor acts to end open dump and turn Ag. St. into a landfill. "Some
city incinerators working night shifts to get rid of garbage accumulated.
Since the city stopped using dumps. Mayor explained city had leased
dump Ag. St. for 5 years at $3,600 a yr. This said at a public meeting
(New Orleans Item, 8/12/48).

Savings up to $250K annually foreseen as a result of the commission
council action authorizing use of sanitary fill for garbage disposal. One
motion would authorize salvage rights, the second would create disposal
trenches. Action precipitated by the President of the Edgewood
Gentilly Civic and Improvement Association who complained of
noxious odors and smoke from Ag. St. fill - use of sanitary fill would
gradually supplant incinerators in the city (New Orleans State, 8/14/48,
p. 2, column 7).

Lists specifications for salvage at 3 dumps: Ag St., Charbonnet, and
Audubon. The city took steps to grant salvage rights to a private
company following a death on Ag. St. dump. It was believed death
came from indiscriminate salvaging. Closing of Ag. St. was announced
yesterday, will remain closed till fill area can be built there. Council
acts to provide sanitation fills on dump. Advertises for bids for dump
salvage rights. Establish fills - gradually lead to abandoning of
incinerators (New Orleans State, 8/18/48, p. 11). Chairman of
Gentilly/Edgewood says citizens annoyed with burning of garbage at
Ag St. Apparently fires lit by trespassers (Times Picayune, 8/14/48 p.
1, column 5).

Rules for dump salvage listed. Existing dumps are Ag. St. reached by
paved road by entrance at People and Industry; Charbonnet on old
Gentilly Rd.; and Audubon Park. Accumulated garbage not to stay
longer than 8 hours - first remove salvageable material then bring
refuse to bank of fill pit. 10 year contract (Times Picayune, 8/19/48 p.
9, column 2).

Ag. St. has sufficient space for two years as a fill. Incinerate small
garbage piles already waiting there (New Orleans Item, 9/24/48, p.
28).

Photo of crane - excavating sanitary landfill at Ag. St., to prepare for
resumption of dump use by sanitation department. Garbage to be
placed in pits, covered with dirt. Started in northern section,
constructing 8 feet levee along northern line, near St Ferdinand St.
Workers also digging 3 cells for garbage. J.J. Hote, Superintendent of
Sanitary fill "said that it is expected that trucks will begin hauling
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excess garbage from city incinerators within two weeks. The dump had
been closed after complaints regarding odors and burning of garbage on
dump (New Orleans State, 10/6/48, p. 6). Work on a sanitary fill for
disposal of part of city's garbage on Ag. Dump has started. Drag lines
started work on the northern section. Eight-foot levee being
constructed on north line of dump, near Ferdinand to prevent seepage
to other properties. 3 cells for receipt of garbage are being dug after
useable materials have been salvaged. 100'xlOO', 100' x 200' with
depths of 10', 12'. Garbage dumped daily, covered with soil, three
weeks till operational (Times Picayune 10/7/48, p. 6, column 5).

....In 1948, a reduced budget again resulted in closing of two
incinerators and resumed use of landfills for supplementary refuse
disposal. ... Since 1948, landfills continued to receive increasing
quantities of waste, until the construction in 1957 of the Florida
Avenue and the Seventh St. incinerators and later augmentation by the
Algiers plant (Solid Waste Disposal, Tri-Parish Area, 1958).

1949 Board to stop illegal dumping in Gentilly lakefront levee area (Times
Picayune, 1-7-49).

Incinerator closed since last Friday: Incinerator D has been closed —
Garbage formerly burned in incinerator D and E to be buried in new
Sanitary Landfill at Ag. St. Okayed 3 shifts for incinerator B (Times
Picayune, 4/15/49, p. 11).

Incinerator B is at 6th and Loyola, Incinerator D closed, at Genois and
Gravier, and Incinerator E closed at Industry and Bade. All garbage to
go to B, C, and A in Algiers and Ag. St. Landfill (Times Picayune,
4/6/49, p. 1).

Garbage strike - ok to deliver to Charbonnet, bulldozers ready to cover
at Ag. St. Not to incinerators - not operating (New Orleans State,
4/7/49).

Dr. Gardiner, City Health Director, says Ag. St. Dump is not a health
menace. Flies or mice from dump could be. 50 residents sent letters
to Grand Jury demanding relief (New Orleans State, 12/14/49, p. 4).

Note: Routine spraying of dump/landfill area with pesticide containing
DDT reported throughout 1940s and 1950s (Times Picayune, 2/4/94, p.
B-l, column 5).
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Report to the People of New Orleans (Mayor's Office), page 33, 1949.
Mechanization of the sanitation department - mules on the way out.
"At the Agriculture street dump, long a source of complaint regarding
odors, flies, and smoke nuisances, an entirely new process of garbage
disposal was underway. Sanitary fill process was inaugurated this year
at the Agriculture Street Dump. Trucks unload garbage which is then
inspected by contractor for salvage. Bulldozers then come along and
cover over garbage with earth."

1950 Police stop open burning at dumps - smog causes car accidents - esp.
highways 90 and 11 (New Orleans State, 10/10/50).

Three-year struggle to shut Ag. St. Dump. Meetings held at the
Franklin Avenue Baptist Church, 2815 Franklin (New Orleans State
10/12/50 p. 2).

Annual Report, City of New Orleans, (Mayor's Office), page 40, 1950.
"The efficient sanitary fill process of garbage disposal went into
operation on a large scale during the year. ... The city began .
delivering its garbage to a building erected by a salvage company. The
company pays the city about $16,000 a year for the garbage. As
shown in these pictures, the contractor has the garbage inspected,
salvages what he can, and buries the rest. During 1949, such dumping
and filling covered 13 acres to a height of 7-9 feet. Garbage arrives at
Agriculture Street Dump in city trucks, is dumped on platform,
bulldozed on to conveyor belt, lifted into two-story building for
inspection and salvage. Garbage is inspected as it moves along
conveyor belt. Paper rags and other valuables are removed by hand,
later baled or boxed. Tin cans are snapped up by magnetic roller
further down the line, dumped into special trough. Unsalvageable
material is taken to pit in trucks, dumped, and pushed in by bulldozer
and covered with dirt. This filling process will one day make valuable
land out of Agriculture street dump." (cited in New Orleans State
10/14/50, p. 3).

Smog back, sanitary commissioner defends Ag. St. - said dump was a
landfill- not a menace to health - some spontaneous fires - immediately
put out when found (New Orleans State, 11/2:3/50, p. 3).

Corrections of conditions in dump across Mississippi R. levee from
Audubon Park - 10 acres in use since 1941 - First only received ash,
now receiving undesirable fill and ash.
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1951 Report on Refuse Disposal Study for New Orleans, 1951 (by Carl
Schneider, Department of Public Sanitation "In 1916, when its first
incinerator was constructed in Algiers, .... During the McShane
Administration (1920-25) the planning [program for sanitary refuse
disposal] ... was accelerated by a few cases of bubonic plague....set in
motion a program for the establishment of four more incinerators on
the East bank of the Miss. River. The first plant was erected in 1922
and was paid for out of general revenues. That plant was known as
Incinerator D, at S. Genois and Perdido St. ... During Behrmann
Administration ... a bond issue voted favorably ...$1,200,000 for
incinerators and equipment for refuse collection and disposal. This
bond issue provided funds for the construction of Incinerators B, C,
and E which were constructed during the year 1928-29...put into
operation during November and December, 1929."

"Until the years of the depression, beginning about 1934, practically all
household garbage was disposed of by incineration. A restricted
budget, however, did not permit the operation of Incinerator E for five
years - from 1934-1939. During this time a great deal of household
refuse was diverted to the Agriculture Street dump for disposal.
Meanwhile the Agriculture Street Dump had been constantly used for
the greater portion of commercial refuse produced in the city, delivered
there by producers and private haulers. In 1939 and 1940, Incinerator
E was enlarged to equal in capacity plants B and C. This work was
carried out as a WPA Project.

"The replacement od Incinerator E in operation again permitted all
household garbage and refuse to be disposed of by burning, except
during occasional periods of rainy weather when some diversion took
place to the Agriculture St. dump [During Mayor Maestri admin.]

"During the war years, additional diversion of refuse to the Agriculture
dump became necessary at times because of lack of labor for
incinerator operation. Further, the rapid rise in population resulted in a
greatly increased production of refuse. In 1946 and 1947, production
had reached the point where it left practically no reserve in burning
capacity in the four incinerators on the East side of the River.

"When the city sales tax was reduced in 1948, a greatly reduced budget
confronted the city and this resulted in closing Incinerators D and E
and the setting up of the sanitation fill at the Agriculture Street dump as
an emergency refuse disposal measure.
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"Actual operation of the Agriculture Street dump as a sanitary or
controlled land fill began in October 1948. For a period of
approximately 6 months, while waiting on delivery of equipment
purchased for operation, rented equipment was used. For part of this
period, Incinerator E continued in operation, Since the closing of
Incinerator E. Agriculture Land fill has been used for disposal of all
garbage produced on the East bank of the river, except that delivered to
Incinerators B, and C. Furthermore, it has also received trash
collections from practically one-half of the cily's area, and some
approved commercial refuse.

"About the time that preparations were underway for establishing the
land fill at the Agriculture Street dump, negotiations were carried out
for the letting of a franchise for exclusive right and privileges to
salvage material from all city dump, including the Agriculture land fill,
on the East bank of the Miss. River. This contract was let out for a
period of 10 years, beginning October 1948. At the same time a five
year lease on the Agriculture land fill area was confected with the
owner of the property ....

"During the war and since then a great number of dwellings were
constructed on land close to the Agriculture land fill area.
Furthermore, constant increase in commercial refuse delivered there led
to numerous and extensive fires, from which smoke and odors were a
constant and grave nuisance to a large surrounding area. Even after the
controlled land fill was established, there were occasional outbreaks of
fire, to the discomfort of the neighbors. The closing of the Agriculture
dump as an indiscriminate dumping place and the leasing of the
Charbonnet dump came about as a result of legislation.

"During the past year there has been a considerable amount of agitation
among residents and civic associations interested in the greater Gentilly
area featuring the permanent closure of the Agriculture land fill. There
has been good reason for this dissatisfaction with conditions. Poor
operation and inadequate supervision had resulted in fires and other
nuisances. Since September 1950, however, no fires have taken place,
despite a very dry period in October and November when spontaneous
combustion had caused even the ground in that area to smoke.

"Constant effort must be expended toward improving operations and
appearance at the fill. It is quite practicable to continue to improve
both operations and appearances, but at some increase in cost.
Presently, operations are somewhat hampered by scavengers in tie
working area and by inadequate personnel. ,
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"The holder of the franchise for salvage has constructed an expensive
plant, reported to have cost over $150,000. at the Agriculture land fill.
This plant was operated by having the refuse carried on belts from
which pickers removed salable articles, such as - rags, papers and
bottles; tin cans and other ferrous metals being removed by electro-
magnet.

"Since October 1950, however, the plant has not been operating as
planned, but it is handling tin cans which had been stored on the site
during a period of 15 months operation..."

"During the period October, 1948 to date, or approximately 2-1/2
years, the land that has been filled to grade is approximately 25 acres.
About 25 acres of land at original grade remain to be filled. ..."

"...the only sites available for garbage disposal are incinerators B. C.
and E and the Agriculture land fill.... The lease on Agriculture land fill
only has about 2 years to run and at the present rate of fill the available
area for filling will be used up when the lease expires.... However, the
main potential of the Agriculture land fill rests in the possibility of
burning the tailings discharged at the salvage plant. The contractor has
found that the hauling of these tailings to the fill was so expensive that
the plant had to be closed down, to reduce operating cost. It seems
advisable, therefore, that some experimentation be carried out, on a
small scale, to determine if the tailings can be burned as economically
as anticipated. The burning of the tailings from the salvage plant
successfully would accomplish several ends, viz.: (1) possibly make it
profitable for the contractor to operate the plant; (2) Conserve the land
for a much longer period; (3) reduce the cost of operating the landfill
(for trash only); and (4) remove objections of residents to depositing
garbage in the fill.

"...On the other hand, Plant E is in a neighborhood where expansion of
population has been rapid of recent years, and future population growth
may be anticipated. Consequently, at the site of Plant E, a larger
plant, preferably 500 tons daily capacity seems desirable..."

"Since the operation of the Agriculture land fill is of critical importance
under present conditions, it is obvious that great care is needed to
prevent it from becoming a nuisance because of fires or improper
control. ... lease expires Jan 1953..."

Flames at Dump take Heavy Toll. A fire last Saturday destroyed
Salvage concern structure at Agriculture St. Dump. Damage to Delta
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Byproducts Building estimated at $150k. Wood and steel structure with
asbestos roof - no nearby fire hydrant (Times Picayune, 8/14/51, p. 7).

Dump attacked - City instead of using incinerator is piling refuse at
Ag. St. to earn $16,000 a year from Delta (Times Picayune, 9/6/51).

Court to hear law suit against dump (Times Picayune, 10/6/51).

1952 Use of Ag. St. Dump by City is upheld (Times Picayune, 1/4/52).

1954 Annual Report for the City of New Orleans, 1954, (Mayor's Office),
page 52. "The sanitation department's new $750,000 incinerator, now
being constructed, will permit the abandonment of the Agriculture
Street Landfill operation. The incinerator will be completely odorless
and practically smokeless. ... Agriculture Street Landfill, once on the
city's outskirts but in recent years a nuisance., will be abandoned."

1955 Refuse disposal method cited: City sanitation Director George Rittner.
"In this respect New Orleans has 2 sites (incinerators B and C) which
are very appropriate. The site of the Ag. St. Dump in that general area
would be very well adapted for an incinerator to serve a large and
expanded tributary area. The system of sanitary landfills has expanded
over the past 10 years ... virtually unlimited daily capacity .. no
segregation are required for refuse" (Times Picayune 8/23/55, p. 11,
column 2).

1956 Pact arranged for incinerator, Schneider retired as city sanitation
department engineer to get the job - has 30 years experience, $750K
bond issue. Designed several, including E on Eads and Industry built
in 1938/1939. Incinerator to be erected in Commerce Place, east of
Elysian field overpass, north of Florida Ave. "Designed as a substitute
for Ag. St. Dump which is nearly filled up and which for years has
drawn complaints as a public .nuisance from residents of the
surrounding area" (Times Picayune, 1/11/56, p. 11, column 3).

Plans for new incinerator to replace Ag. St. Landfill - drawing (Times
Picayune, 3/21/56, p. 24, column 1).

" i

Plan is for incinerator 300 tons/24 hrs. — need to add several to handle
a further 400 tons.. Feared that "if trucks allowed to operate in
neighborhood same unsightly area as exists within 3 blocks of Ag. St.
Dump." Try to relieve Ag. St. with new system (Times Picayune
4/13/56, p. 44, column 1).
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1957 ... Since 1948, landfills continued to receive increasing quantities of
waste, until the construction in 1957 of the Florida Avenue and the
Seventh St. incinerators and later augmentation by the Algiers plant
(Solid Waste Disposal, Tri-Parish Area, 1968).

1958 New Incinerator begins Operations. "The newest incinerator in the
city's sanitation system will be put into operation Wednesday to replace
the old Ag. St. Lf. dump - a long term eyesore and nuisance.
Designed to handle 400 tons of garbage/24 hours. First plant to be
built since 1926. The old landfill dump will be abandoned. Incinerator
at 6th and Loyola and St. Louis and N. Roman to dispose of upper NO
area" (New Orleans State, 1/27/58).

1958 Annual Report for the City of New Orleans, (Mayor's Office) 1957-58.
"...The modern facility (new incinerator) ... has permitted the closing
of the Agriculture St. landfill operation...This nuisance and eyesore,
the Agriculture Street landfill operation - once on the city's outskirts -
has been closed... "

1961 New incinerator 2115 7th. 400 tons in 24 hours replaces one built in
1927. New trucks, stop use of Audubon LF. Allows joint garbage and
trash collection. (New Orleans State-Item [newspaper], 4/11/61.)

Old incinerator at 2115 7th no longer able to accommodate packing
trucks - built in 1927, allows Audubon closure (New Orleans State-
Item, 4/12/61).

1962 City to move dump fill in Asthma fight. Truck to move fill from Ag.
St. to reduce smog from subsurface fires (New Orleans State-Item,
10/22/62, p. 17).

Removal of excess landfill. Remove excess fill for use in low areas
and to widen roads. 300,000 cubic yards to put into the Haynes
Boulevard Borrow pit and elsewhere. Should help stop underground
fires (Times Picayune, 11/6/62).

1963 Smoke form Ag. St. Dump important factor according to Tulane U.
researchers in New Orleans Asthma problem. 83% of people tested
had a positive reaction to skin tests (patches) using material from
Landfill plume - partly unburned silica containing material. (Further
tests proposed to identify what silicate is) (Times Picayune, 1/30/63).
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Editorial: Remedial efforts at Ag. St. Landfill - result of reworking
previous earth fill; and continuous burying of additional garbage and
trash - underground fire (Times Picayune, 1/31/63).

1965 Hurricane Betsy - Engineering Report, Hurricane Damage to the
Sanitation Department, City of New Orleans, 10/15/65. City Yard at
2925 Eads street was damaged by Hurricane.

Report on Hurricane Betsy, Department of Sainitation, City of New
Orleans, 10/18/65. Crash clean up program. 136,500 loads of mixed
garbage trash and trees carried to 7 landfills/dumps. Seven dumps
opened and ordered to fire up.
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APPENDIX C

Appendix C includes a more detailed discussion of the geology, hydrogeology, and surface

water hydrology of the area in the general vicinity of the ASL that was introduced in Section 1.4.

Included are maps and diagrams illustrating the geologic features and cross sections presented in

the expanded text of this appendix. All references cited in Appendix C are included in Section 9.

C.I GEOLOGY

The City of New Orleans lies within the Pontchartrain Basin in the Mississippi Deltaic

Plain. This covers an area of approximately 1,600 square miles, 45% of which is occupied by

lakes Pontchartrain and Maurepas.

During the last million years of the Quaternary Period, a thick complex sequence of

marine, nearshore, fluvial, and lacustrine sediments was deposited and subjected to periodic

erosion in the New Orleans area. This complex depositional history is a reflection of the series of

sea level fluctuations (as much as 450 feet) th? :curred during the Quaternary Period in

combination with the simultaneous migration of the Mississippi River back and forth across the

area (Rollo 1966).

Prior to the beginning of Mississippi River activity in the basin, two main sources

contributed to sedimentation: streams draining the Pleistocene terraces to the north introduced

silts, sands, and fine gravels, and the last major sea level rise eroded Pleistocene and Recent

deposits from the continental shelf. Material from both sources were reworked by marine

processes and deposited over the buried prairie surface.

Active sedimentation by the Mississippi River has occurred for the past 4,000 years. The

resulting unit is a seaward-thickening wedge that overlies most of the features of the previous

marine zone. Silts, clays, and fine sands were deposited during shifts in the course of the river:

Deltas were formed during two major shifts evidenced by systems of abandoned distributaries and

deposits of organic peats and clays in inter-levee basins (Saucier 1963).

In the Pontchartrain Basin, a series of northeast-southwest trending sand deposits located

between Lakes Pontchartrain and Borgne represents the historic location of a barrier island spit
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which extended from the Mississippi coast into metropolitan New Orleans. This series of deposits

is referred to as the Pine Island Beach Trend (Saucier 1963).

C.I.I Shallow Subsurface Geology (Site Specific)

The near surface geology (< 100 feet below ground surface [BGS]) of the study area is a

mixture of fine-grained materials, including peat, which is typical of a marsh/swamp environment.

Borings completed during previous investigations demonstrated a laterally consistent sequence of

sediments composed of a silty topsoil or fill, peat and organic clay, interbedded silty clays, silts

and sand, and sand (see Figure C-l).

Surficial soils usually are clayey silts or sandy silts. Below the surficial units, a gray clay

or an organic clay that contains roots and other marsh plant materials is encountered. A peat

layer may be encountered within this clay, but it may not be continuous; the thickness of the unit

has been reported to be 5 to 10 feet across the basin. A sequence of silty clays and sandy clays is

encountered beneath the peat or organic clay with interspersed silt and sand lenses. A fine-

grained sand has been encountered in all borings below 50 feet. Based on the deepest known

borings in the area, this sand unit is more than 50 feet thick and it is assumed to be part of the

Pine Island Beach Trend.

C.I.2 Deep Subsurface Geology

Nearshore gulf deposits and late Pleistocene-age Prairie Formation sediments underlie the

Pine Island Beach Trend and overlie the sedimentary sequence that comprises the New Orleans

Aquifer System. This aquifer system reportedly extends to a depth of approximately 850 feet

BGS in the site vicinity (Dial and Sumner 1989).

The predominant lithologies of nearshore gulf deposits are silty clays and clayey silts. The

top of this unit is reported to occur in some locations within the New Orleans area at approxi-

mately 40 feet BGS, and the unit ranges from 10 to 20 feet thick. At the site, this unit has not

appeared in the known boring logs advanced during construction activities.

The late Pleistocene-age Prairie Formation is composed of firm-to-stiff sandy and silty

clays. Sandy clays should be more predominant in the eastern and southern portions of the

Pontchartrain Basin due to a continental shelf-type environment of deposition, contrary to the

deltaic plain depositional environment which characterized the western and northern portions of

the basin. These facies have undergone physical reworking during the postglacial incursion of the

sea. All Prairie Formation sediments exhibit distinctively lower water and organic contents

compared to most of the Recent-age sediments (Saucier 1963).
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Faulting and downwarping have produced a step-like configuration rather than a uniform

seaward slope with respect to the surface of the Prairie Formation. Downwarping of approxi-

mately 40 feet has been reported in the New Orleans area (Saucier 1963).

In the site vicinity, the top of the Prairie Formation should be encountered at a depth of

approximately 50 to 70 feet BGS. However, presumed Pine Beach Island Trend sands were

present on site to a depth of at least 100 feet BGS. There are at least two possible explanations

for this anomaly:

• Additional faulting/downwarping may have occurred in the immediate site
vicinity; and

• The site is located above a tributary of the entrenched valley system that
was cut into the Prairie Formation during the early part of the Late Wis-
consin glacial stage (Saucier 1963).

No evidence was found in the literature to confirm or reject the possibility of faulting/

downwarping, but there is evidence to support the potential presence of a tributary valley beneath

the site.

When the sea level began to fall in the early part of the Late Wisconsin glacial stage, the

Mississippi River and smaller streams draining the Prairie Formation surface eroded trenches to

adjust to the falling base level. The entrenchment continued until the low stand of sea level was

reached at the glacial maximum (Fisk and McFarland 1955).

Based on data from several hundred borings, the entrenched valley system consists of

several relatively narrow tributary valleys that converge in a single north-south-trending major

valley, located approximately 6 miles west of the site, where it is approximately 1.3 miles wide

and has incised 75 feet into the Prairie Formation surface (bottom depth of approximately 120 feet

BGS). The trench proceeds to the south with a gradient of approximately 3 feet per mile and

eventually joins the major Mississippi River trench near the coast of Louisiana, south of New
1

Orleans.

A depiction of the entrenched valley system presented by Saucier (1963) clearly indicates

that a small tributary valley located just southwest of the site could readily be extended northeast-
i

ward to encompass the site area. This hypothesis is supported by the lithologies found in the deep

borings previously completed at the site. If this were the case, the top of the Prairie Formation
i

(and at maximum, the bottom of the on-site sand unit) should be encountered no deeper than

approximately 120 feet BGS, which is the same depth of entrenchment of the main channel west

of New Orleans.
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The subsurface geology and past/present physiography of the Pontchartrain Basin have

been impacted by regional subsidence of the entire coastal Louisiana area (approximately 20 feet

during the last 5,000 years), but this should not be confused with the differential local subsidence

that also has occurred in the area as a result of groundwater pumping and construction activities.

Regional subsidence is believed to have resulted from a combination of four factors: the

downwarping of older underlying strata by the thick sequence of younger sediments; compaction

of the thick sediment sequence itself as a result of sedimentary loading; faulting (most faults in the

area are normal, with the downthrown block toward the coast); and reduced sediment deposition

from the Mississippi River (Saucier 1963). Figure C-2 presents major geological features in

southeastern Louisiana, and the location of a known fault in the site vicinity, Figure C-3 presents

the predevelopment sedimentary depositional environments and land forms in the metropolitan

New Orleans area, and Figure C-4 presents the locations of the multiple deltas of the Mississippi

Deltaic Plain.

C.2 Hydrogeology

This section discusses shallow and deep hydrogeologic units. The shallow zone refers to

the water bearing zone in proximity of the site to the base of the Pine Island Beach Trend. For

each of the shallow and deep zones, groundwater flow patterns and aquifer properties are

discussed using available data.

C.2.1 Shallow Hydrogeology

Shallow Aquifers

Potential water-producing deposits above a depth of approximately 150 feet BGS fall into

two general categories (Rollo 1966):

• The small, isolated near-surface sands that represent buried beaches and
other locally deposited sands; and

• The point-bar and distributary channel sands deposited by the Mississippi
River and its distributaries. These deposits yield the only fresh ground-
water in parts of southeastern Orleans and western St. Bernard parishes.

The Pine Island Beach Trend is a small, isolated near-surface aquifer. These sand units

are usually considered to be of little or no importance as aquifers because they are not known to

contain potable water, and they are not extensive enough to supply large quantities of even poor

quality water (Rollo 1966).
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Point bars are deposits of poorly graded fine sand that occur inside of the growing

meander loops in the Mississippi River (Kolb 1962). These deposits occur at depths of 10 to 30

feet BGS and may extend to depths of 150 feet BLS or more. Although point bars are the only

source of fresh groundwater along the river below New Orleans, they have little potential as

aquifers in the area because of their small areal extent and low permeability. Most wells in point

bars have a small diameter and yield only a few gallons per minute (gpm). Water from point bar

deposits is of poor quality because its possesses a high iron content and excessive hardness (Rollo

1966).

Distributary channel deposits reflect that, in the geologic past, the Mississippi River

followed many different courses to the sea. One of these, the St. Bernard Delta distributary

system, was present north and west of the current site location (see Figure C-4). The hydrologic

importance of St. Bernard distributary deposits is a reflection of the fact that the only surface soils

that are permeable enough to allow water to pass through them are the silty, sandy soils that filled

the abandoned distributary channels. Consequently, rainwater has percolated through the

distributary fill into underlying sands and flushed the native salt water from the sands in local

areas (Rollo 1966). Only small water supplies can be developed from the distributary channel

deposits because salt water underlies the fresh water or is nearby laterally. When wells are

pumped at rates of more than a few gpm), the salt water intrudes to contaminate the fresh water

in the well (Rollo 1966).

Groundwater Flow

Since shallow aquifer units are small and often isolated, shallow groundwater flow in the

Pontchartrain Basin can only be defined on a site-specific basis. Any attempt at a generalized

flow model would prove unreliable due to the discontinuous and intermittent nature of the units.

A review of earlier investigations and technical literature indicated that no sand unit flow patterns

in proximity of the ASL site were available prior to this RRII. (Refer to Section 3 for isite- ,

specific information derived during the RRII.)

Aquifer Properties

Specific data regarding the hydraulic characteristics of the sand unit are lirnited to yield

data. Hydraulic characterization of the unit in proximity of the ASL site was absent prior to this

RRII. (Refer to Section 3 for site specific information derived during the RRII.)
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C.2.2 Deep Hydrogeology

The following discussion, in large part, is taken directly from Dial and Sumner (1989).

The material was summarized to provide a concise description of the aquifers and their properties.

New Orleans Aquifer System

In the New Orleans area, deep groundwater is present in a complex series of alternating

beds of sand and clay which comprise the New Orleans Aquifer System. Generalized

hydrogeologic cross sections depicting the aquifers and intervening clay beds are shown on Figure

C-5, with the location of the cross sections identified on Figure C-6. The beds dip gently

southward at approximately 25 feet per mile as a result of downwarping on the southern flank of

the Southern Mississippi Uplift (see Figure C-5). The dip increases progressively toward the

south as a result of subsidence caused by sediment deposition in the Gulf of Mexico. The

Southern Mississippi Uplift and the Mississippi Structural Trough, a downwarp that parallels the

present Mississippi River Valley, are the geologic structures that affect the regional groundwater

flow patterns (see Figure C-6) . The alternating beds of sand are the aquifers, whereas the clay

units act as confining units between the aquifers.

The New Orleans Aquifer System is normally defined as a series of four sand units from

land surface to the base of the "1,200-Foot" Aquifer. The four major aquifers in this succession

from youngest to oldest are the Gramercy, Norco, Gonzales-New Orleans, and "1,200-Foot"

aquifers (see Figure C-5). The Mississippi River Alluvial Aquifer, which is found approximately

40 miles west of the city in association with the eastern limb of Mississippi Structural Trough, is

also a part of the aquifer system, but it is of little importance to the New Orleans area (see Figure

C-6). The Mississippi River Alluvial Aquifer is not present in New Orleans, but it is hydrauli-

cally connected to the Mississippi River and the Gramercy Aquifer ("200-foot" sand), Norco

Aquifer ("400-foot" sand), Gonzales-New Orleans Aquifer ("700-foot" sand), and the "1,200-

Foot" Aquifer. All four aquifers merge along the alluvial valley to become a single unit (see

Figure C-5, cross section A-A').

All four aquifers become shallower toward the outcrop areas located to the north and west,

and they either pinch out or merge with shallow sand beds near the land surface. The surficial

deposits in each aquifer outcrop area are composed of clay and interbedded thin beds of sand.

The confining unit gradually thickens southward and the underlying aquifers become more deeply

buried (see Figure C-5, cross section B-B'). This confining unit may be more than 600 feet thick

in the absence of the Gramercy and Norco aquifers (see eastern portion of cross section A-A' in

Figure C-5). Confining units between each aquifer consist mostly of clay with some interbedded
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silty or sandy lenses, and confining units range in thickness from a few feet to over 200 feet (Dial

and Sumner 1989).

The Gramercy Aquifer might not be present in the site vicinity, but where present in New

Orleans Parish, it contains salt water and is not pumped often. The Gramercy Aquifer is

separated from the underlying Norco Aquifer by a thin bed of clay with a variable thickness from

10 to 50 feet. In some areas, the clay is missing, and the two aquifers merge into a single unit;

this occurs in St. Charles, St. John the Baptist, and St. James parishes (Hosman 1972; Dial and

Kilburn 1980).

The Norco Aquifer is generally widespread in western Orleans Parish and in the Mississip-

pi River parishes west of Orleans Parish, but it pinches out in eastern Orleans Parish (Rollo

1966). Like the Gramercy Aquifer, it contains salt water and is almost unused in the area. The

Norco Aquifer occurs at a depth of approximately 300 feet BGS west of the site, and it is

separated from the underlying Gonzales-New Orleans Aquifer by a thick clay bed that may be up

to 200 feet thick (see Figure C-5) (Dial and Sumner 1989). There is a potential for the Norco

Aquifer to be absent beneath the site.

The Gonzales-New Orleans Aquifer is the only aquifer that contains significant quantities

of fresh water beneath New Orleans. Because of its areal distribution, thickness, and the

availability of fresh water, it is the only practical choice for consideration as a public supply

source. The top of the aquifer is expected to occur at a depth of approximately 450 feet BGS in

the site vicinity, and it is separated from the "1,200-Foot" Aquifer by a clay bed of variable

thickness. The thickness of the clay bed is not well defined in Orleans Parish because very few

wells have penetrated below the Gonzales-New Orleans Aquifer. The clay probably thins out in

some areas, and a direct hydraulic connection with the "1-,200-Foot" Aquifer exists (Rollo 1966).

Water level measurements made by the United States Geological Survey (USGS) since the 1960s

support Rollo's conclusion (Dial and Sumner 1989).

The "1,200-Foot" Aquifer is present throughout Orleans Parish. Information on the

"1,200-Foot" Aquifer is sparse in the area because of its limited use as a groundwater source.

The top of this unit occurs at a depth of approximately 700-850 feet BGS in the site vicinity (see

Figure C-5). The aquifer contains salt water in most of Orleans Parish, except near Irish Bayou

in the northeastern portion of the parish. Water levels in the "1,200-Foot" Aquifer are affected

by pumping from the Gonzales-New Orleans Aquifer, as indicated by water level and pumping

records for both aquifers (Dial and Sumner 1989).

The Mississippi River Alluvial Valley acts as the western boundary for the aquifers in this

area (see Figure C-6). An almost unbroken sand interval may have a thickness of several
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hundred feet in the alluvial valley (Whiteman 1972). Water levels in wells screened in the

alluvial aquifer and underlying aquifers near the alluvial valley are closely correlated with

Mississippi River stages. The hydrograph of a well screened in the Gonzales-New Orleans

Aquifer in Gonzales, Louisiana, is affected by river stage although it is located more than 6 miles

from the river. In the New Orleans area, however, the Mississippi River Alluvial Aquifer is

absent, and the hydraulic connection between the river and underlying aquifers is lacking (Dial

and Sumner 1989).

The southern boundary of the aquifers in this area is beneath the Gulf of Mexico, where

the sands diminish in thickness and appear to pinch out altogether. The eastern boundary of the

aquifers is also beneath the Gulf of Mexico, off the coast of southern Mississippi. The Gramercy

and Norco aquifers pinch out in eastern Orleans Parish, and the Gonzales-New Orleans and

"1,200-Foot" aquifers are assumed to pinch out farther east beneath the coastal waters (Dial and

Sumner 1989).

Groundwater Flow

The aquifers of the New Orleans Aquifer System are'recharged directly by precipitation,

by percolation downward through the overlying surficial sediments, and by recharge from the

Mississippi River. Recharge from precipitation is sufficient to maintain relatively constant long-

term water levels in the aquifers at the outcrop areas. Observations of water levels in shallow

wells near outcrop areas indicate that the long-term water levels are not affected by groundwater

pumping (Dial and Sumner 1989).

Groundwater movement in all four aquifers which comprise the New Orleans Aquifer

System is part of a regional flow system. Pre-pumping directions of groundwater flow were

largely controlled by the geologic features shown on Figure C-2. During short periods of time,

however, the river stage was higher than the artesian head in the aquifers and groundwater flow

near the river was temporarily reversed. The flow system along the alluvial valley remains

essentially the same as it was under pre-pumping conditions. In other areas, where the aquifers

were not in contact with the Mississippi River Alluvial Aquifer, groundwater discharge moved

upward through confining units to the surface (Dial and Sumner 1989).

Groundwater movement from recharge to discharge areas flushed out the original salty

water in the aquifers (Morgan 1963). The current irregularity of the freshwater-saltwater contacts

in the aquifers is an indication that the rate of flushing varied spatially. Unlike the typical coastal

aquifer in which fresh water overlies very salty water (chloride concentration of 19,000 milli-

grams per liter [mg/L]), the transition from fresh water to salty water in these aquifers is gradual.
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For example, most of the chemical analyses of water from wells in areas mapped as containing

salt water have chloride concentrations of less than 1,000 mg/L (Dial and Sumner 1989).

Development of the Gonzales-New Orleans Aquifer in the New Orleans area altered the

pre-pumping flow direction as water moved radially toward the area of lowered head. Pumping

induced leakage into the pumped aquifer through confining units aibove and below, and it affected

the position of the freshwater-saltwater interface in the Gonzales-New Orleans Aquifer. The pre-

pumping interface in the aquifer extended northeastward from downtown New Orleans (Rollo

1966). Early development was close to the interface and pumping in the downtown area

intercepted most of the salt water that was moving toward the pumping center. However, in the

1970s, groundwater withdrawal in the downtown area declined, and salt water began moving

toward other pumping centers in the areas of the Industrial Canal, the lake front at Lake

Pontchartrain, and Lake Michoud (Dial and Sumner 1989).

Although two active faults are known in the Lake Pontchartrain area, Big Point and

Unknown Pass, their effect on groundwater movement is considered minimal (see Figure C-6).

Water level elevations for the aquifers that comprise the New Orleans Aquifer System indicate the

presence of a downward hydraulic gradient from the surface to the Gonzales-New Orleans Aquifer

and an upward hydraulic gradient between the "1,200-Foot" Aquifer and the Gonzales-New

Orleans Aquifer. These gradients are most pronounced in areas of aquifer pumpage (Dial and

Sumner 1989; Dial 1994). Potential downward migration of groundwater and contaminants might

be enhanced by the presence of downward vertical groundwater density gradients and "vertical

permeable conduits" within the confining units (e.g., interconnected silt-lensed layers).

Aquifer Properties

Based on few aquifer tests, the estimated hydraulic conductivity is 100 feet per day

(feet/day) for the Gramercy Aquifer and 130 feet/day for the Norco Aquifer. Transmissivities for

the Gramercy and Norco aquifers range from 9,000 to 30,000 square feet per day (feet2/day).

The hydraulic conductivity determined from aquifer tests of the Gonzales-New Orleans! Aquifer

averages 110 feet/day. The transmissivity of the Gonzales-New Orleans Aquifer in the greater ; •

New Orleans area ranges from 12,000 to 24,000 feet2/day, and it has been reported to be as high

as 32,000 feet2/day in the Gonzales area (Long 1965). Aquifer properties of the "1,200-Foot" ,

Aquifer are unavailable in the greater New Orleans area, but a hydraulic conductivity of 100

feet/day can be estimated based on the similar aquifer litholdgy of the Gonzales-New Orleans

Aquifer. Storage coefficients range from 0.0001 to 0.001, and they average approximately

0.0005 for the Gramercy, Norco, and Gonzales-New Orleans aquifers. Information on storage
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coefficient is unavailable for the "1,200-Foot" Aquifer, but an average of 0.0005 is assumed (Dial

and Sumner 1989).

C.3 Surface Water Hydrology

The surface water hydrologic regime of Orleans Parish involves the movement of fresh

water and salt water masses through the region as a result of the interaction between Mississippi

River discharge, precipitation, winds, and tides. The existing regime is influenced by natural

and manmade factors. The basic, natural hydrologic system was governed by the pattern of

former distributary channels of the Mississippi River Delta complex and interdistributary basin

channels that drained swamps and marshes into the esruarine lakes, bays, and sounds (Trahan

1990).

Under natural conditions and before human influence, the Mississippi River flowed

through the wetlands to the Gulf of Mexico through distributary channels. Rainfall and Mississip-

pi River flood waters flowed down the gentle slopes of the natural levees and slowly through the

swamps and marshes as sheet flow and interdistributary basin channel flow. The wetland

vegetation and shallow, winding, interdistributary channels slowed the progress of this drainage

and stored the fresh water for gradual release into the tide waters. This situation contributed to a

stable environment where water levels and salinity values varied with changing tidal conditions

(Trahan 1990).

Manmade factors have greatly altered the natural hydrologic regime. Levees constructed

along the Mississippi River halted annual overbank flooding. The channelized drainage network

in the leveed area collected precipitation to be discharged into the wetlands by pumping stations

and at floodgates (Trahan 1990). Additional manmade modifications beyond levee construction

have occurred recently, such as deep water canals and spoil banks developed in conjunction with

logging, drainage, navigation improvements, oil and gas well drilling, and pipeline construction.

These and other modifications allowed surplus fresh water to pass more quickly from point

discharge sources into the estuary. Spoil banks along the canals have segmented the wetlands and

hindered circulation. Greater water depths in the canals provided for greater tidal fluctuation and

saltwater intrusion during dry periods. Major intrusions of salt water along the Mississippi River

generally do not extend as far north as Orleans Parish; however, intrusions through canals and

other channels reach other large surface water bodies in most parts of the parish (Trahan 1990).

Due to manmade conditions, the hydrologic circulation system has shifted to reflect the

competition between local runoff in the wetlands coupled with discharge from diked areas and

daily tides. The overall effect of these modifications has been the rapid alteration of a stable
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hydrologic situation to a hydrologic situation with a greater fluctuation of water levels, salinity

values, and sediment transfers and deposition (Trahan 1990).
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RRII: Agriculture Street Landfill
Appendix: D
Revision No.: 1
Date: March 1995

APPENDIX D

SUPPLY WELLS IN ORLEANS PARISH
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Source: Dial 1983; adapted by Ecology and Environment, Inc. 1994

Figure D-1 PRIVATE SUPPLY WELLS IN THE SITE VICINITY
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TABLE D-l

RECORDS OF SELECTED WELLS IN ORLEANS PARISH (CONTINUED)

EXPLANATION OF HEADINGS

AQUIFER; 111SLNO Shallow Aquifers of New Orleans Area

111NLLV Natural Levee Deposits

111PNBR Point Bar Deposits

111DDMRO Older Deltaic Deposits

112GRMC Gramercy Aquifer

1L2NQRC Norco Aquifer

112GZNO Gonzales-New Orleans Aquifer

11212NO "1,200-Foot" Aquifer

112PNCLU Upper Ponchatoula Aquifer

120ABIT Abita Aquifer

120SLDL Slidell Aquifer

120TRTR Tertiary System

USE;

WATER
LEVEL:

AC

I

E

C

A

N

0

F

D

H

R

F

Air Conditioning

Irrigation

Electric Power Generation

Commercial

Abandoned

Industrial

Observation

Fire Control

Dewatering

Domestic

Recreation

Flowing

S

T

U

X

Z

Livestock

Test Hole/Well

Unused

Injection

Destroyed

Above Land Surface

LOGS:

Note:

D

E

J

Driller's

Electrical

Gamma Ray

C

Z

Caliper

Other

An asterisk (*) next to a well number indicates that the well
could be used to supply emergency drinking water (well in use
during water-use survey, 1980-1981).

Source: Dial 1983. D-10
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APPENDIX E

EXPANDED SITE INSPECTION: ANALYTICAL RESULTS FOR SOILS
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[[Phenanthrene

~»0§C
N

O
OinC
NCNdcD
.

||Pesticides/PCBs Sd•omocodv
t

N
O

CNOdT
f

tnCNo§

1•ca•oO
N

T
f

dv
t

r-o0d

||alpha-Chlordane

1*&•oO
N

T
f

dV
t

C
N

1du||gamma-Chlordan

3IOo•ot>-
rsSr-rs§dQQQT

f"

T
f

O•oO
N

N
O

OOdS9

1•o•oO
N

V
t

ooid9T
f

T
f"

3ioo•osoV
t

§d

|pieldrin

3Ioo•ooT
f

inN
O

3od

||Endosulfan H

ft*
f

f
*
-

•So"0mrsV
t

r-•0.0027C•acU
J S•oiV

t
r-rs§d

||Endrin Aldehyde

3ioo1inN
O

god

[[Endrin Ketone 1O
r

•O
'

T
f

dinCNcnood

[[Heptachlor

no-

T
3

Sdv
t

CNOodu•o||Heptachlor Epox

JO5t**o•oc

E
-64

ssavitch
00159.0136



uCQHHea3T
J

'>•3§VBea
•oi•o2ca

-So-I
^

 
2

M
 -

B
 

u

2
 =

I?u
 

v

II5 -oJ=
 

O
J

a-chlorda

£V
I

O
J

•So•8CA

2u

ueC

caB

ideredOCJ

£s-a
u

 
£

3

r median backgroundoBoerminat«
5O
J

•OQJ00CUi
<JCJcouoiTT•oBca**!

T
f-

V
I

B_OU38c/3"S*T3«J3V
3

aeaSample concentrations above background levels
concentrations for surface and subsurface soil.

llca

le concentrations exceeding
s) are provided in the

18t/5 B
i s

•B 1
2 8
1*5
c a
0 «
(J 

O
J

*
-
l
 

^
-

S 'i
S
 3

S
 

S
c
 o

3
 
o

5 u
O

 
i^

o
 :=C

J

S 
g.

i/J 
<n

C
 

O
J

o .ts
v 

""
I.t2
I*°<B £§

JS
 »

II«
£

.S
 X

?
ca 

o
00

 
,-

ca 
g

o
 

-x
C

J 
C

J

a -
5

 -2
•S

|
« 1
s«
•£«.
•a

!
1
1

I
i
.

i»I
oj 

O
. 

>
,

t. 
a. -a

ca 
ca 

3
2 .2 t/5
U. 

fc. 
_

JB SJ 
§"

'U
l 

'C
«
 
~

O
 

O
 
J
O

u
 o

 'j»
CQ m

 
u

H
 H

 U
.

IIX)

_^U§•̂
w

*'

c_O2HsBOC
J

•o%2•6O
J

j*•£N
OEo'ooO
J

06x-s
<OueUnited States Environmental Protection Agency

EPA Region 3 RBC.

II 
II

0
 

T
3

mination. The reported resu!soC
J

-oO
J

_ea
T30>c/}00Cea_
3

~
m>O
J

&«.0ntA3.523^5c"_on_cE "™C
3

C
 

J

3
1

2
 S

c
 2O

J

o "C
?^ n
C

 O
1^11S. E2

 -S
(U 

=
3

 
O

i
l

*
 8

1
§

•Is
15 i
1,1E 

S
•i s»
V

) 
,2

a **-u
O

J 
>

tl3
.9

IICQ

ting site-related contaminatiol
ite-related contamination. Tl

ea 
•»

3
 0

0
"*

 
'S

oj 
ee

t°
1

u 
u

1-^3 03
-8

^
 

C/l
n 

3
?*»

 
lA

k
v

 
•
 —

w 
«-

8
^

a «
« E

— "̂
 

j^r;
'£

. J=
&

 0
J=

 
D

.
Q

O
 
^
^

'
£
 
§

® 1• u
.1 &
llM C

T
«

1
 s

1
 
B

u 
o

"i 1
3

 
JO

o
 •§

o
b

-0
•u 

n
1

 2
J=

 
u

.
 ^

Sample result is biased high due to interference.
Sample result is estimated with unknown bias di

II 
II

ac —

|-.1
 <=

S
 

o

S'S
u 

c
•n 

•;;
- s
c
 
3

e
 

=
I 8
S-S
6
 
-

o
j 

"o

•s 5;
O

J 
.S

site-related contamination.eo
^
6caJ3•«>Uk
a

£JU2caV
I3aca3<a

•O3JOC
J

E
 

••
OJ

>
 

VI 
,«/

j§ M 
•>

« .s  
u

1
 i

-
1

E 
?

*J3
 

O

i «
•BSu 

ca
O

J 
V

3

o
 
3

•o 
3

•5 J=
O

 
..

•S
 

r
^

w
 

t-
E ^
«j 

8
*

 a
S

 
u

jO
 

.ij
*U

 
'5

.
jO

 
»rt

a |
ca 

2
a 2
M

 
<>

a
^

'S *

IIte-1I
f3 3

g
 

g

"
*

 
U

.2 
-Q

.
oo E
S

c
^IIU

£>ou.
CEOUtt.oJrfC

J
fto03•oO

J

Milligrams per kilogram.
Qualitative identification of result is questionabl
Not applicable.

IIeo

"̂oo

II 
II

Z
 <Z

usable for evaluating site-acaca•a3.OV
I

•2•a(AO
J

Q
.

=
°

s3(
j

C
J

O6C
J

_>.
"coC

J
U

l
U€o<MOUuI.DcagO

J
3

. 
'O

JU
 

JJ

Sample results are rejected and data are unusab!
Qualitative identification of result is questionabi
related contamination—

ll 
II

06 
H

•g
l

1 if
L

&
£

is "3;
>- •£!
o 

^5
<u f;'
ca .a
e? 

X
)

'= 1!
•o"  

Bl

1
8

OJ 
O

Ec"3V
I

aIO
J

>cc(•£

rSCA

.123sai(A

a§•3^eSBcaS?oh
a

[
g

N
M*
J

1

Parameter is undetected at reported quantitationllP

B1rii1ua>c:
^a>j_X

j

1oi
-Si-»i6.1siN u «?-N

 
«

b
*

 
•>

•

£
 ^

2 i
o —

X
) -0

-
! •§

B
 
j2

1-1Hi =
C

) 
"U

& €
S 

<«i

•oBca
j^CcaJO2t>cU

i
O1C1C

/l

aC
/l

1U>USCA•̂5CACA
J
JCA

'sV
3

JJU
.

caj=̂3V
I

Hca.aT
3

_
6V
I

C
J

'Beag
,

.1o£*
J

1

and is attributable to background contamination,
phthalate), result is flagged if it is less than 10 1
Parameter is undetected at reported quantitation
attributable to background contamination.

IIU^
J

W
l

oejt

I•oBea>",
oo
js1

E
-6

5

ssavitch
00159.0137



ssavitch
00159.0138



cnEUZT
f

fN

S
oo 

5
, 

*•

- 
5

w 
"i

u 
*£.

"̂
 

^

1
1
1

cn 
w
 

P
 

S
! 

,=
t-j 

a. 
u

 
§\ 

-5,
-
 

H
 $

 
z
 
3

 
'5

S 
s? i i S

 *
™

 
-.i 

U
 

»J 
&

 
>*

1
 

§
£

i Ii
w
 
§

 
£
 
"

 S

^
 
c
u

 
u

t/5
 
^

 
O

C

5
 w «

Z
 

3

i 
g

o
 

y
z 

e£
rr 

o
0

 
<

ocsw

Stz"5.
Ecn•geaBO

f
'v

tWQ

Locatiol

e
l}

1|[i?in|1,/
J

^—isI7/SS-85

37>s$T
f

OnEd2-rjOE)
H"a

"
I

3
|

S 1
ca 

u
S9 

Bo0w13B

O
N

N
O

T
f

N
O

T
f

oN
O

N
O

C
N

cntnO
N

O
N

O
N

inOO
N

V
)

T
f

OOo3N

CN
0
0T
f| [Aluminum

s?<^3cnO
N

iniCQCN
in_

J

3oinCNcnT
f[[Antimony

SC»Nin~min8u°—

| [Arsenic g— io_JmOJN
O

SioooT
f

tnc
i

O
Nica

dSC
N
dmo1fooo

[[Beryllium

M
)

oCC6

ia:

o
*!|tncN0
0
d

| [Cadmium i«
N

to-N
fr

11IZ00ONT
f[[Calcium

sal

*0
0

-4•-S

fN>n-J<NOioo"•c^[(Chromium

<*<0
0

sinTT
in3£.Sin0
0o

^1s?V
l

"3-

io2V
l

(N"OfNiu

110
0

oomV
l

1|;Znoo1

*<*•ii'111r-fS

§ooT
f

CN

1\,tO
O

0
0

SOmrs•*t>.r

Zn*i

&5S-

*

%

'

fi

3•S1o

en^
-

-..

bp*s»S

[[Manganese

3fNO
O

V
l

C
O
pC

J11

sf1i

14.7 JLl

T
f

>—
 1

C
N

N
O

sootntnC
N

C
N

1

r-i|i:o,sztnN
C

)
0
0

T
]'

C
N[[Potassium

$ooON00
0
03O

Ndai§N
O

ci[[Selenium

«^1o

0.46 UJL

"yoC
N

O
O

induc/i

SC
N

T
f

i1§zT
f

T
f

•O
l

oe/3 2S*>DO
NdS3NOcnOO
N

tnT
f

d

[[Thallium

aO
N

N
O

O
N

N
O

OC
N

O
O
ooooo—cnN

O
cn1i ii§moT

f

1D£V
tUcN

E
-67

ssavitch
00159.0139



cnZuzrs£ 
<

T 
—

^
 

—

1
 

2

u
 

g

as 
z 

w
g

 2
 S

§ & £
„-

(̂
 

U
i 

?
 

q
^
 

'g

_ 
£ | z

 -
 •*

2
 

^
 
w

 J
 
"
 1

s 
o —

 ̂ s ^
cs 

K
 

"> 
9

 
u: 

o
i

H 
o

 c 5
 r -

^
 
S
 
J
 
w

 
f

£
 
z
 i- 

^
 ^

1_3 
*
(. 

>
*•

—
 

a. 
u

en 
X

 
ot

a
 

w
 
!-

5 
w

Z
 

w

Z
 

^

u. 
°

0
 

^

asI«|en

u£EZv11OSBVa

Locatioi

•uB3OUenVd

O
O

rl$i>MKS|11ocnue0?•
•

2s;Sn9
0

ioeoHesBO'•5u^BeO"ae•«•

iV
t

OOoo0
0

0
0u1a

[[Aluminum

_j5O
N

N
O
"
•

i<*5— j
O

N
0
0

1

llilll

a2inC
N[Antimony

t-'

S•̂
 :

i3;r
;

;

0c^d^

[[Arsenic i*•*§9
0
-

rv1•JI4000(c)

V
I

0

||B arium 5d—
 ̂

in0dT
f

doV
I

dO
O

N
O

d

[[Beryllium

•CN

-Jii3"IiooV
">

fNO
O

O1

f*-.

o
r

Io•1rrs-!-*

O
Q

1Z0
0

O
N

T
f[[Calcium

tn-

£^^4-

tNoe>JV
5OOo^3
-

inOfN

IjChromium 2S<
K

sitniiC
J

C
N

incn0
0•e3

•§C
J

1O
Q

<ift •

^ I

il<«(3)00001inC
N

rs1o
.

_o i<p«H
"t

^
*

r-*
 •

|j<n !

w
;

<
M
 :

Zr-o«nooi

1I^1sIiC
J

OOcnfN1

O
N

C
N

OcnO
N

C
N

OT
f

C
N

N
O

cn«
"l

Zindcn[[Magnesium

^fe
ft:

I
i

I
i. •

l̂
i
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F. GEOPHYSICAL INVESTIGATION

F.I INTRODUCTION

Surface magnetic and electromagnetic (EM) surveys were performed at the Agricul-

ture Street Landfill (ASL) site from April 4 to April 11, 1994. Due to concerns over

significant interference from cultural features (e.g., buildings,juried utilities, powerlines,

steel-reinforced concrete streets, etc.), a test grid was established over the Mugrauer

Playground to test the applicability of the instruments designated in the work plan at the site.

Following the preliminary in-field analysis of the test grid data, magnetometer (MAG) and

EM31 surveys were performed on the undeveloped portion of the landfill site, and MAG,

EM31, and EM34-3 surveys were performed on the developed portion of the landfill site.

The methodologies used to perform these surveys are described below. All references cited in

this appendix are presented in Section 9 of the Remedial Removal Integrated Investigation

(RRII) report.

F.2 THEORY AND GENERAL PROCEDURES

F.2.1 Magnetometer

All magnetometer surveys were performed using an EG&G Geometries Model G-856
j • • ! 'proton precession magnetometer to record the earth's total magnetic field in gammas, the

1' . ' l l i ' !
magnetic unit of measure. Variations in magnetic field readings may result from the natural

i : i 1. '
distribution of iron minerals in the soil and rock or the presence of ferrous metals on the

!

surface or in the subsurface. The intensity of the earth's magnetic field fluctuates daily as a

result of sunspots and ionospheric conditions, and these daily fluctuations are known as

diurnal drift. The drift must be recorded at a base station and plotted throughout the day to

calculate correction factors for the survey data. Magnetic readings were recorded periodically

at an established ASL base station determined to be free from cultural interferences to

F-3
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evaluate the extent of drift. Because the magnetic surveys were not performed continuously

throughout each day, base station readings were recorded immediately before and after each

survey and at approximately 30-minute intervals during each individual survey.

When determining the presence of a buried object, the signal response of the

magnetometer is influenced by several factors, including:

• The ferrous mass of the buried target. The mass of a buried ferrous
object is a significant factor in the magnetometer's response, and the
response is directly proportional to the amount of ferrous material
present;

• The depth of the target. The depth of the target is also significant
because the magnetometer's response varies by 1 over the distance
cubed (1AP), resulting in a decrease by a factor of eight whenever
the distance between the target and the magnetometer is doubled;

• The permanent and induced magnetism of the target. The effect of
permanent magnetism is much greater than the induced magnetism
from the earth's field. It can greatly increase or reduce the resulting
anomaly (Benson et al. 1982);

• The shape and orientation of the target. The shape and orientation of
the buried target has a direct effect on the profile of the magnetic
anomaly, and the interpretation of the anomaly's shape determines
the shape and orientation of the source or target (Telford et al.
1976); and

• The amount of deterioration of the target. Target mass is lost by
deterioration mass resulting in a decreased instrument response
(Benson et al. 1982).

Based on these studies, a direct relationship appears to exist between the distance

between signal peaks (h) and the target depth (z), where z is defined as the top of the source

as measured from the magnetic surface or instrument height. This relationship can be written

in an empirical equation z =|-Kh, where K varies from 0.5 to 0.7. The application of this

formula may not be appropriate for all sites, however, because of various interferences.

All magnetic data associated with the ASL site were recorded electronically in the

field and stored by the instrument. Data were downloaded using MAGPAC® , Version 4.1.5

software and processed using Surfer®, Version 4.15 software and Geosoft®, Version 3.04.00

software. Corrections for diurnal drift were performed using MAGPAC® prior to processing.
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F.2.2 Electromagnetic Instruments

The EM survey on the undeveloped landfill was performed using the Geonics, Ltd.

EM31, and both the EM31 and EM34-3 were used on the developed landfill. The EM31 and

EM34-3 record bulk terrain conductivity in millimhos per meter (mmhos/m), the conductivity

unit of measure. Terrain conductivity is influenced naturally by soil and rock type, thickness,

and porosity, soil moisture, specific conductance of groundwater, the presence of artificial

features on the surface or in the subsurface (e.g., fences, pipelines, drums, and tanks).

Unlike the magnetometer, which measures the earth's total magnetic field and is sensitive only

to the presence of ferrous metals, EM instruments create or induce a primary magnetic field

with a transmitter coil. The transmitter coil creates a secondary magnetic field in subsurface

materials, including contaminants, that is detected with the primary field by a receiver coil.

The ratio of the secondary magnetic field to the primary magnetic field is linearly proportion-

al to the terrain conductivity.

The depth of penetration of the instrument signal is a function of the orientation of

the transmitter and receiver coils and the distance between the coils (intercoil spacing). The

orientation of the coils determines the position of the dipole of the magnetic field. The dipole

runs through the center of the coils; therefore, by rotating the coils, the dipole is changed

from vertical to horizontal (or vice versa). The effective depth of penetration in the vertical

dipole mode is calculated by multiplying the intercoil spacing by 1.5, and the effective depth

of penetration in the horizontal dipole mode is determined by multiplying the intercoil spacing

by 0.75. However, the maximum contribution to the secondary magnetic field is at a depth of

0.4 times the intercoil spacing in the vertical dipole mode and near-surface in the horizontal

dipole mode (McNeill 1980). Actual penetration depths are affected by electrical properties

of the subsurface. Both the EM31 and EM34-3 operate under the same principles, but the
i ' ' . j :

capabilities of each instrument vary slightly.

EM31

The EM31 has a fixed intercoil spacing of 3.7| meters (12 feet), yielding an effective

depth of penetration of approximately 5.6 meters (18 feet) in the vertical dipole mode and
i , • j, -| : : i |

approximately 2.8 meters (9 feet) in the horizontal dipole mode.; Vertical dipole readings are
j - | I : : , | . j . 1 " | ' [ '

recorded with the instrument in the normal operating .position! and horizontal dipole readings1 j ' ' • ' ! ' ' ' '
are recorded by rotating the instrument on its side. Two sets 'of readings can be recorded in
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each dipole mode at each survey station: one with the instrument oriented north-south

(orientation 1), and the other with the instrument oriented east-west (orientation 2). The

instrument is laterally rotated to determine whether the subsurface material beneath the survey

station is homogeneous. If no significant meter fluctuations are detected during the rotation,

then the subsurface is homogeneous. If fluctuations are detected, then the change is caused by

a buried object. The fluctuations are caused by the orientation of that object with respect to

the plane between the instrument coils. Therefore, four readings (where possible) can be

collected at each station: vertical dipole/north-south (VI), vertical dipole/east-west (V2),

horizontal dipole/north-south (HI), and horizontal dipole/east-west (H2). Because of

significant interference in the vertical dipole mode by the steel-reinforced concrete-paved

streets, only horizontal dipole (HI or H2) readings were recorded along profile lines in the

streets (see Section 2.3).

All data were recorded electronically and stored by an Omnidata International, Inc.

Polycorder Model D2720®. Data were downloaded using DAT31®, Version 3.2 software

(Geonics Ltd. 1991) and processed using Surfer®, Version 4.15 software (Golden Software,

Inc. 1990) and Geosoft®, Version 3.04.00 software.

EM34-3

The EM34-3 has a variable intercoil spacing of 10, 20, and 40 meters (33, 66, and

131 feet), yielding an effective depth of penetration of approximately 15 to 60 meters (49 to

197 feet) in the vertical dipole mode and approximately 7.5 to 30 meters (25 to 98 feet) in the

horizontal dipole mode. Because the area of concern at the ASL site is generally less than 40

feet BGS, only the 10-meter spacing interval was utilized during the geophysical investigation.

Readings from the EM34-3 were recorded manually in the field logbook and entered

directly into Surfer®, Version 4.15 software and Geosoft®, Version 3.04.00 software for

processing.

F.3 SURVEY-SPECIFIC PROCEDURES

F.3.1 TEST GRID SURVEY

The test grid was established over the Mugrauer Playground, located south of the

school and north of the project command post (see Figure 2-1 in the RRII report). This area
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F.3.2 UNDEVELOPED AREA SURVEY

MAG and EM31 readings were initially collected at all accessible 200-foot site survey

nodes in the undeveloped area of the landfill where no major surficial cultural interference

were present (e.g., powerlines, fences, junked cars, etc.). The geophysical survey grid was

generally "L-shaped" as seen Figure 2-1 in the RRII report. The geophysical survey area

extended 1,600 feet from east to west, node line E4 to node line W4; and 2,400 feet to the

north to south, node line N9 to node line S3 and 2,400 feet to the north to south, node lines

NJ9 to node line S3. Survey nodes where instrument readings were recorded are indicated on

the contour maps by solid red symbols.

One set of MAG readings was electrically recorded at each survey node and later

corrected for diurnal drift. Four EM31 ground conductivity readings were manually recorded

at each survey node. In addition to the readings collected at each node, continuous visual

observance of EM31 readings was performed while traversing between nodes. MAG readings

could not be continuously observed due to the limitations of the instrument. Ground conduc-

tivity relatively was generally constant along most of the traversal, but two areas were

observed to have elevated ground conductivities which were rtot related to observable cultural

features (e.g., light poles, power poles, streets). These areas were located in the southern

portion of the geophysical survey grid 44 feet south of grid node E1S1; and in the southwest

portion of the geophysical survey grid, 40 feet east and 27 feet south of grid node W3NO.

One additional reading was recorded at those locations as part of the initial survey.

Once the initial survey was complete, the data was processed using aforementioned

methods and evaluated in the field. Detailed surveys were then performed in both of the

above-mentioned areas. A 40-foot by 40-foot grid with a 20-foot station and line spacing was

set up 20 feet south of E1S1; and a 200 (east-west) by; 75-foot (north-south) grid with a 25-
i • . ' •

foot station and line spacing was set up between W3NQ and W2NO. These grids were

established to better define the detected anomalies by decreasing the station spacing and

increasing the instrument signal resolution.

F.3.3 .DEVELOPED AREA SURVEY

Due to the limited access and abundant interferences caused by cultural features in the

developed portion of the landfill site, geophysical survey readings were not collected at the

200-foot site survey nodes. However, in an attempt to identify the northernmost and
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was selected because it is a flat-lying grass field allowing easy instrument access, and it is

believed to be underlain by landfill materials based on a review of historic aerial photographs.

The test grid was established by placing pin-flags at 25-foot station spacings along

lines spaced 25 feet apart in 300-foot (east-west) by 125-foot (north-south) area. The origin

of the grid (grid coordinate 0,0) was located 21 feet east and 75 feet north of the northwest

corner of the command post. The orientation of the north-south lines in the grid was 12

degrees east of north (N12E). MAG and EM31 readings were recorded at each grid station

throughout the entire test grid.

One set of MAG readings was electronically recorded at each survey node, and later

corrected for diurnal drift using daily base station readings. The base station for all surveys

is 300 feet east of 0,0 on the test grid at test grid location 300,0. Base station readings were

recorded before and after the test survey due to the short duration of the survey. The base

station was chosen to be an area free from cultural interferences.

Four EM31 ground conductivity readings were electronically recorded at each survey

node. The four readings consisted of horizontal and vertical dipole readings with the

instrument oriented north-south (HI and VI) and horizontal and vertical dipole readings with

the instrument oriented east-west (H2 and V2). In general, a typical magnetic and EM31

signature were identified; therefore, the instruments would be used to survey the remaining

portions of the undeveloped area. However, the effects from cultural interference in the

developed portion of the landfill were still of concern. In order to determine whether the

instruments would provide valid magnetic and EM readings from the developed portion of the

landfill, the preliminary survey was continued by running profile lines along Industry Street

(see Section F.3.3).

The test grid was also used to obtain a signal signature for the EM34-3 using the IO-

meter (33-foot) intercoil spacing. Due to the large intercoil spacing, readings were recorded

at 50-foot station spacings (by skipping a 25-foot node) along each line. The lines were still

spaced 25-feet apart, but only the western half of the original grid was surveyed. Two

readings were manually recorded at each 50-foot station. These readings consisted of

horizontal (HI) and vertical (VI) dipole modes with the coils oriented north-south. The

preliminary survey for this instrument was also continued along Industry Street to determine

the effects from cultural interference (see Section F.3.3).
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easternmost boundaries of the landfill, profile lines were run on north-south and east-west

trending streets and boulevards crossing or parallelling the former 1952 landfill boundary

(i.e., Industry, Feliciana, Abundance, Treasure, Benefit, Montegut, Humanity, Pleasure, and

Higgins). These lines initially consisted of 25-foot station spacings marked with fluorescent

paint along the center line of the street, and on the northern and southern portion of the

Higgins Boulevard median. The lines originated on and traversed several hundred feet across

the known landfill, and extended several hundred feet past the 1952 boundary. The 1952

landfill boundary was determined based on historic aerial photographs, and a demarcation of

this boundary was visible in the field as marked by fences and/or vegetation between the older

homes and the newer homes in the neighborhood. This demarcation was prominent through-

out most of the surveyed area.

A preliminary survey was performed along Industry Street with the MAG and EM31

to determine the effects from the steel-reinforced concrete pavement. The data from this

initial profile line was downloaded and evaluated in the field. The results from the MAG

were inconclusive as to whether there was significant interference from the steel-reinforced

pavement. The results from the EM31 indicated that readings taken in the vertical dipole

mode displayed too much interference; however, horizontal dipole readings appeared to show

minimal interference. Therefore, the surveying of the remaining profile lines in the streets

was continued with the MAG and EM31 in the horizontal dipole mode. One set of MAG

readings was electronically recorded at each profile station and later corrected for diurnal drift

using daily base station readings. Two EM31 readings were electronically recorded at each

profile station. The two readings consisted of horizontal dipole readings with the instrument

oriented north-south (HI) and east-west (H2). Upon completion of the remaining profile lines

along the streets, the data was downloaded, processed, and evaluated in the field.

Based on these results, the EM34-3 with the 10-meter (33-foot) intercoil spacing was

used to supplement the MAG and EM31 surveys. EM34-3 reading^ of ground conductivity

were manually recorded at every other station (e.g., 50-foot spacings) along each of th,e

profile lines. As with the EM31, the EM34-3 also experienced significant interference in the

vertical dipole mode from the steel-reinforced pavement; therefore, only horizontal dipole

readings were collected. Due to the large intercoil spacing;arid limited width of the streets,
1 |. ' ' • ' i

readings were only recorded with the instrument coils parallel to the center line of the street

(i.g., north-south [HI] along Feliciana and Montegut Streets, and east-west [H2] along
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Industry, Abundance, Treasure, Benefit, Humanity and Pleasure streets, and Higgins

Boulevard). Upon completion of the EM34-3 survey profiles, the data was processed and

evaluated in the field. Data from the MAG, EM31, and EM34-3 were reviewed for their

effectiveness in determining the landfill boundary. Review of the MAG results indicated that

this instrument did not depict the landfill boundary due to cultural interference and the nature

of the landfill material (i.e., generally nonmetallic). However, the landfill boundary appeared

to be visible in some EM31 and EM34-3 profiles. To verify the boundary and increase the

spacial resolution, the portion of the profile lines crossing the former 1952 landfill boundary

was resurveyed with the EMS 1 and EM34-3 and a reduced station spacing of one half of the

original spacing (i.e., 12.5 feet for the EM31, and 25 feet for the EM34-3). Only those

orientations (HI or H2) which appeared to show the boundary in the original profile results

were used during the repeated survey. Data from the resurveyed profile lines were also

downloaded and evaluated in the field.

In addition to the profile lines, a small 100-foot (east-west) by 75-foot (north-south)

grid was set up from the centerline of Feliciana Street and extended eastward onto a vacant

lot. The (0,0) coordinates of this small grid were located at node E3N2. This grid was

established to provide information for a perimeter well proposed for the area. The grid was

surveyed with the EM31 and EM34-3 with 10-meter (33-foot) intercoil spacing.

F.4 RESULTS

F.4.1 Test Grid

Magnetometer

The magnetometer survey conducted over the test grid attempted to establish the base

magnetic signature of the former landfill. The eastern half of the test grid showed a relatively

flat magnetic signature with values from approximately 49,300 gammas to 51,500 gammas,

with the highest values along the northern border (see Figure F-l). The western portion of

the test grid shows more variation in the magnetic contours. A negative anomaly with an

approximate value of approximately 47,000 gammas 'was identified at test grid node 75,50,

and two small positive anomalies were located at test grid nodes 25,50 (approximately 54,900

gammas) and 100,50 (approximately 53,700 gammas). These positive anomalies may be

complementary to larger negative anomalies and can be used to calculate the possible depth of

the buried object. Using the equation from F.2.1 and a spacing between the anomalies of 25
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feet, the depth of the object appears to be 12.5 to 17.5 feet. The range in the depth of this

object corresponds to the thickness of the fill in this area. The linear anomaly trending east-

west long the 125-foot grid line from 0 to 150 may be associated with a buried utility cable in

the area.

The base station for the magnetometer survey was located at test grid node 300,0.

The values recorded during the geophysical study ranged from approximately 49,300 gammas

to approximately 50,000 gammas. This information and data from the northern part of the

undeveloped landfill suggest that the base magnetic signature of the landfill where significant

anomalies are not present ranges from approximately 49,000 to 50,500 gammas. Similar

baseline values were found along the street profiles (see Section F.4.3).

EM31

From the test grid at Mugrauer Playground, ground conductivity using the EM31

ranged from 75 to 275 millimhos/meter and was relatively consistent with varying intensities,

between each contour plots (see Figures F-2, F-3, F-4 and F-5) EM31. In general, the

highest conductivities occurred in the northwest portion of the grid and corresponded with the

magnetic anomaly, and the lowest conductivities occurred in the central portion of the grid.

The response of the instrument in the vertical dipole mode was approximately 50 millimhos/

meter higher than in the horizontal dipole mode, however, the magnitude of the changes was

relatively the same. Therefore, the fill materials appear to occur at shallower depths. The

point source anomaly detected by the magnetometer at 50,75 was not evident in any of the

conductivity plots. Although the magnetometer is only sensitive to ferrous metal objects and

the EM31 is sensitive to all objects which may cause a) conductivity change, the object may be

too small and shallow for the EM31 sensitivity. The undulating conductivities are believed to

be the result of variations in the non-ferrous content (e.g.., ash, glass, cans, tires, etc.) of the

landfill materials.

EM34-3

The range of horizontal dipole (HI) ground conductivity values of the landfill

identified by the EM34-3 from the test grid on the Mugrauer Playground (see Figure F-6) was

relatively similar to the EM31 horizontal dipole readings. A large point source anomaly was

detected in the vertical dipole (VI) contour plot (see Figure F-7) at grid station 100,100. The
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source of this deeper anomaly is unknown, but it can be estimated to be at a depth of between

13 and 50 feet BGS. The anomaly it was not clearly detected in the horizontal dipole mode,

which has the capability of penetrating 24 feet BGS, but due to the intensity of the anomaly

and the relative thickness of landfill materials at the site (i.e., generally less than 40 feet

BGS), the anomaly is suspected to originate in the shallower portion of the above-mentioned

range (13 to 30 feet BGS).

Summary

The constituents of the landfill beneath the Mugrauer Playground appear to be

primarily nonferro-metallic materials based on the overall even response of magnetometer and

undulating response of the EM31. The fill material is estimated to be 13 to 30 feet thick. All

three instruments (MAG, EM31, and EM34-3) functioned well in the test grid, and were

believed to be adequate for determining landfill contents (ferro-metallic versus nonferro-

metallic) and extent.

F.4.2 Undeveloped Area

Magnetometer

A large-scale, massive anomaly was detected by the magnetometer in proximity of

site grid nodes W4 to Wl and N2 to N5 (see Figure F-8). The lowest value in this anomaly

was approximately 12,000 gammas. Portions of this anomaly were caused by surface

interference (e.g., powerlines along grid line N4 and at grid node W4N1; powerlines and

metallic debris at W4N2; and metallic debris at W2N3). However, subsurface metallic debris

is suspected in this area due to the size of the anomaly. According to the 1967 aerial

photograph, autos, trucks and other metallic objects were stored in this area. A detailed grid

with tighter station spacings was not surveyed across this area due to the size of the area .(600

by 800 feet), and limitations caused by dense vegetation and surficial interference.

During the initial survey, elevated ground conductivity was detected by the EM31 in

the southern portion of the undeveloped area 44 feet south of E1S1, and in the southwestern

portion 40 feet east and 25 feet south of W3NO. Based on these readings, tighter grids were

surveyed using the MAG and EM31. The magnetic readings in the grid established in

proximity of the El SI grid node detected a small anomaly with a maximum difference of

approximately 750 gammas in the magnetic field (see Figure F-9). This change is not
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particularly high, therefore, the buried object was believed to be of low mass. Magnetic

readings in the grid established south of grid lines 1 between W2 and W3 detected a major

anomaly with variations up to 42,000 gammas or approximately 85% of the total earth's field

(see Figure F-10). The anomaly is "L-shaped," generally trending east-west centered 25 feet

south of the NO line from grid line W2 to 100 feet west of grid line W2 where it bends to

the south extending outside the survey grid. An anomaly of such magnitude is indicative of a

linear mass of buried ferrous material.

EM31

As with the magnetometer, a large-scale anomaly was detected by the EMS 1 between

grid lines W4 to Wl and Nl to N5. The EM31 HI and H2 conductivity plots show a

significant EM high at grid node W4N3 (See figures F-ll and F-12). Another high is

mapped east of grid line E3 and north of grid line NO which is the result of cultural feature

interference. The overall contour pattern between the HI and H2 plots is similar. The

absence of significant response in the EM31 VI and V2 in the vertical dipole mode (see

Figures F-13 and F-14) indicates that the anomaly is shallow or within 9 feet BGS. Both the

HI and H2 plots were very similar, with conductivities ranging 44 millimhos/meter to 702

millimhos/meter; however, the VI and V2 plots had less variability in the range of conductiv-

ities, -171 millimhos/meter to 28 millimhos/meter. This variability is believed to be caused

by the orientation of the instrument with respect to surficial interference.

Several smaller anomalies were identified from the conductivity contour plots for the

undeveloped landfill. The sources of these anomalies include the power line tower in

proximity of grid node W4N1, the powerline pole in proximity of W2N4, and a street lamp

in proximity of El NO. The two anomalies resurveyed |by the magnetometer discussion were
i • ' , , i • • ' j

also addressed by the EM survey. The anomaly southiof grid'node;E1S1 was resurveyed
: ' .; ' | ! i • ' i i i

using a smaller grid spacing of 20 feet to enhance the resolution. The conductivity values

range from 67 millimhos/meter to 166 millimhos/meter (see Figures F-15, F-16, F-17 and F-

18), and it was most prominent in the V2 plot (see Figure F-18). Since the magnetic and

conductivity variation was relatively minor with a stronger variation from the EM31 oriented
1

east-west, the anomaly was believed to be a linear feature oriented approximately north-south

at a depth of approximately 5 feet BGS or slightly greater.
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The repeated survey of the anomaly in the proximity of grid line NO between grid

line W2 and W3 of the undeveloped area indicated variable conductivity throughout the entire

grid in all of the plots (see Figures F-19, F-20, F-21, and F-22). These variations appeared

to be caused by localized point sources with the highest conductivity at W3-150, NO-25. Due

to the relative uniformity between both the horizontal dipole and vertical dipole plots, the

objects are believed to be between 5 and 15 feet BGS. The anomalies do not seem to be

significantly affected or related to the power lines which run along grid line NO. The shapes

of anomalies appear much different from the magnetometer response, possibly due to surface

interference from scattered metallic debris and steel-reinforced concrete debris. The linearity,

location, and L-shaped configuration of the magnetometer contours indicate that interference

from the power lines is not the cause of the observed magnetic anomaly.

Summary

Except for a few localized areas, most of the undeveloped area of the landfill contains

very little large-scale metallic debris. Test pit excavations performed to characterize the

nature of the more prominent, unexplainable anomalies (i.e., those not caused by surficial

interference), revealed that most of these anomalies were caused by disseminated metallic

debris consisting mainly of sheet metal and car parts. Therefore, the anomalies do not

represent the presence of large buried ferrous objects (e.g., 55-gallon drums or tanks).

F.4.3 Developed Area

The developed area of the landfill was surveyed by running profile lines along the

streets which intersected or paralleled the former 1952 landfill boundary. Due to interference

from cultural features and the nature of the landfill materials (i.e., low ferrous metal content)

the magnetometer did not provide a clear demarcation of the landfill boundary. However,

some of the orientations of the EM31 and EM34-3 appeared to provide a distinct determina-

tion of the landfill boundary. In general, the northernmost and easternmost landfill boundary

appeared to coincide (±25 - 50 feet) with the 1952 landfill boundary depicted in historic

aerial photographs. This was determined by a general baseline shift or increase in ground

conductivity as the EM31 and EM34-3 passed from the compacted ash and other landfill

debris onto the natural silts and clays off of the former landfill. Due to the varying thickness

of the landfill debris, the baseline shift was not always a prominent feature, however, the
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overall results appear to support the aerial photography documentation. EM34-3 profiles

provided the clearest distinction of the landfill boundary due to its increased signal strength

and depth of penetration resulting in a reduced susceptibility to surface interference.

The following summary presents the various profiles noted along the surveyed streets.

Industry Street

• There was a slight baseline shift ( — 300-400 gammas) as the magne-
tometer passed over from blacktop to steel-reinforced concrete
pavement, followed by a few minor fluctuations and a significant
spike at the end of the profile line near the intersection of Industry
and Metropolitan streets (see Figure F-23). The landfill boundary
was undefined in this profile;

• There was a significant baseline shift (~ 200 millimhos/meter) in the
EM31 HI and H2 plots (see Figures F-24 and F25) as the instrument
passed over from blacktop to concrete pavement. Fluctuations in the
conductivity throughout the remaining portion of the profile did not
clearly indicate the landfill boundary; and

• There was only a minor baseline shift in the EM34 (10M) H2 plots
as the instrument passed from blacktop to concrete; however, con-
ductivity significantly increased (> 60 millimhos)to the east of the
former 1952 landfill boundary in both the initial survey and detailed
survey (see Figures F-26 and F-27). The smaller grid spacing
provided better resolution of the boundary.

Feliciana Street

• Several magnetic spikes (200 to 400 gammas) were detected by the
magnetometer that can be attributed to buried utilities fllong this
profile line. The major spike near the intersection of Feliciana and
Treasure streets is due to a sewer line (see FigUre F-2'8). The , ;
landfill boundary was undefined in this profile; , ! ! ' - i

,i L
• A significant baseline shift was detected in the EM31 HI (approxi-

mately 85-90 millimhos/meter), and EM34 (10MJ HI plots which
coincide with the 1952 landfill boundary (see Figures F 29 and F-
31). Although there were numerous conductivity spikes throughout
the profile line, overall conductivity increased east of the former i
landfill in the EM31 HI and EM34-3 HI plots; and
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• In addition to the profile line along Feliciana Street, a small 100-foot
(east-west) by 75-foot (north-south) grid was set up from the center-
line of Feliciana Street that extended east to a vacant lot near the
south end of the street. The grid origin, 0,0 as established at grid
node E3N1. EM31 HI and H2 and EM34 (10M) H2 readings were
collected in this grid (see Figures F-32, F-3 3, and F-34). There
were no significant anomalous features in this grid in any of the
plots, except for increased conductivity along the western half of the
grids caused by the steel-reinforced concrete pavement of Feliciana
Street, and a small anomaly between Station 50,25 and 75,25 in the
EM34 (10M) H2 plot. The source of this anomaly is unknown.

Abundance Street

• A baseline shift of approximately 1,000 gammas occurred in the
magnetometer plot at the 1952 landfill boundary (see Figure F-35).
It is possible that this is representative of the former landfill bound-
ary; and

• There was an increase in conductivity approximately 50 feet east of
the 1952 landfill boundary in the EM31 HI, H2, HI detail, H2
detail, and EM34 (10M) H2 and H2 detail plots (see Figures F-36
through F-41). This is believed to represent the landfill boundary.

Treasure Street

• Two magnetic spikes were detected in the vicinity of the 1952
landfill boundary (see Figure F-42). The first spike coincides with a
sewer grate, and the second spike coincides with a parked truck.
Therefore, this profile is inconclusive in depicting the landfill bound-
ary; and

• The EM31 HI and H2 plots (see Figures F-43 and F-44) do not
clearly depict the landfill boundary, possibly due to interference from
a parked truck at the 1952 landfill boundary. However, a repeated
survey of the area with a tighter station spacing was performed after
the truck had been removed and it indicated an a small increase of 2-
50 millimhos/meter in conductivity (30-40 millimhos/meter) in the
EM31 HI Detail, H2 Detail, and EM34 (10M) H2 and H2 Detail
plots (see pages Figures F-45 through F-48) at the 1952 landfill
boundary.
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Montegut Street

• Numerous magnetic fluctuations occurred along this profile with no
depiction of the landfill boundary (see Figure F-49); and

• A baseline shift was detected in the EM31 HI and H2, and in EM34
(10M) HI plots as the instruments passed from the grassy area of the
Press Park Community Center to the steel-reinforced concrete street
(see Figures F-50, F-51, and F-52). Conductivity steadily increased
from the former 1952 landfill boundary to the north, away from the
landfill in all three plots and may be related to the extensive residen-
tial development in proximity to the street. It is not possible to
define a change which is related to the landfill boundary.

Benefit Street

• Numerous magnetic fluctuations occurred along this profile with no
depiction of the landfill boundary (see Figure F-53); and

• There were numerous conductivity fluctuations along this profile in
the EM31 HI, HI Detail, and H2 plots (see Figures F-54, F-55 and
F-56) with no depiction of the landfill boundary. However, the
EM34 (10M) H2, H2 Detail, and EM34 (10M) plot 50 feet south of
Benefit Street indicated a slight increase of 10-20 millimhos/meter in
ground conductivity at the 1952 landfill boundary which continued to
the east (see Figures F-57, F-58, and F-59) . These trends are not
totally conclusive in the demarcation of the boundary.

Humanity and Pleasure Streets

• There were no distinct depictions of the landfill material from any of
the profiles along these streets (see Figures F-60 through F-67).
Since the 1952 landfill boundary was located to ithe west of these
streets, it appears that the anomalies detected in i the profiles were
from buried utilities or the instrument moying from grass to steel-
reinforced pavement at the intersection of Pleasure Street and
Higgins Boulevard.

Higgins Boulevard

Both magnetic profile lines along the |Higgihs Boulevard median
showed relatively constant magnetic fields! jexcept for large variances
at the beginning and middle of each profile (see Figures F-68 and F-
69). A review of historic aerial photographs of the area indicated the
presence of a large concrete culvert beneath the west end of the
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Higgins Boulevard median. The variance in the central portion of
the profile corresponds to crossover bisecting the median. The steel-
reinforcement in the pavement, and possibly buried utilities in
conjunction with overhead power lines, are accountable for the
magnetic fluctuation. There was no depiction of landfill materials
beneath the median;

• Ground conductivity fluctuated throughout all of the profile lines in
both the horizontal and vertical dipole modes for the EM31 (see
Figures 70 through F-77) and the horizontal dipole for the EM34-3
(see Figures F-78 and F-79). These fluctuations were caused by the
buried culvert mentioned above, the bisecting streets (St. Ferdinand,
Press, and Montegut streets), and buried utilities. There was no
clear depiction of landfill materials beneath the median; and

• Results of a profile line oriented perpendicular to the median origi-
nating from the landfill and extending across the eastbound Higgins
Boulevard lane onto the median indicated a relative increase in
ground conductivity as the instrument moved off the landfill (see
Figures F-80 and F-81). Although the northernmost extent of the
landfill could not be determined by the profile due to interference
from the steel-reinforced concrete pavement and the buried sewer
line beneath the median, it appears that the boundary is within 25
feet of the eastbound lane. The EM34-3 did not clearly depict the
landfill boundary, possibly due to the deeper penetration capabilities
of the instrument and shallowness of the fill materials.

Summary

Based on the above interpretations of the profile lines, the 1952 landfill boundary

appeared to be confirmed at the northernmost and easternmost extent of the landfill C+ 25-50

feet). The surveys did not indicate any landfill materials beyond the 1952 boundary of the

ASL site.
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T
JGin°?oio

T
JQ)ftOrHCU0̂)

T
JCinCNo1o

T
JCUftorHcuJ>cuT
J

DinCNo1o

T
JCUft0rHcuĉuT
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OC
NHlCOca

' P
S

inT
JGidjj3OftCOjjOTJJJfdrH

CU013O43M
H0d)T
J

•HCQ

3O
l

G0rHfd

Ooor
l

d
)

4
Jfd^M
HOwG-HO
DJ
J

M
Hr-CN

T
JSHfdJJGOr
l

fainC
N

0i0H01COCOroHOOCOroHCOcaPS

CUCO3O43M
H0d)TJ-
r
l

COCOC0ftfdjj\

G
-16

ssavitch
00159.0283



C
O
HM

H0r-d)0
)

tdCU

roiOWh
i

3EH .

caHCJHQrntaOSPISTUDY GROU1COiur
£
J

f4}
pE

|

1

.jjry

0H5O£ca>£5H

INTEGRATED

M>PS_^
j

Mi hihiHg5

E STREET IJ

gh
^

JOH0U™
*

<2H

SANS, LOUIS

H
H

h
i

PS0i

CJO>
 
^

rH
 

ft
T

O
 O

j
JJ «-?
>
•
"U

 
C

!
•H

 
O

M
-l 

-H
-H

 
J
J

u
 

id
0) 

O
P

i 
0

CQ 
h
i

rH
 

C

id 
°

Gener
Locat:

co
43 

rj
JJ 

CQ
P

i
CO 

JJ
Q

 
99M
H

oCD
rH!•§caa

o 
'£

jj *
rl 

C7)

Is
QCO

Q
j "^

id 
.1

«
 IB

*
 
00hi

ooO

ca 
SH

co 
tt)G

ca 
vo 

to
M

H
 

2
 

C
N

 
O

0
 

u
M

H
 

T
)

ca 
o 

G
 

u
co 

td 
co

ca 
2

• 
d) 

C
O

 
d) 

M
H

C
 

CO 
W

 
W

 
0 

0
•H

 
3

 
3
 

J
J

o 
• 

o 
ca

r- 
43 

G
 

43 
co 

O
l

•H
 

G
• 

M
H

 
M

H
 

• 
-rl

JJ 
O

 
r- 

0
 

G
 T

J
M

H
 

-H
 

rH
SH 

• 
IH

 
-H
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câURFACE SOI!

CQ

ZOHL
j

33HH
 

h
i

ca 
hi

> h g
2

 
D

 3
H
 
1

 
iH

INTEGRATED

E STREET IJ

SANS, LOUIS

PM
 
i

£ S «
g

g
 o

2
 R

 3
M
 
H
 "

OS 
PS

 
Z

C5

*
«

HQ«OS

CJo>
 —
*lid 

PI
jj —
oHU

 
G

•H
 

O
M

H
 

-H
•H

 
J
J

CJ 
Id

9
 

U
Q

l 
0

ca 
hi

. G
• 5Gener

Locat:

ca
43 

C9
jj 

pa
PI9
 

J
J

Q
 

0)0)
MH•029HO

i

scaci
a 

2
n
 ' H

° 2
^ S
« g>
O
 

«
'

3
3QGO

x» 
-rl

ft 
J
J

5
 
rt

S
 
0ohi

roroT
lGfdd)CQ3OM

HOSHd)CSH0U

Z

toCU 
H

G
 

0
SH 

i
O

 
C

O
U

 
C

Oi
ca 

•*
CO 

roo
M

H
 

O
0

 
C

O

S
 

M
H

C
O
 

00)
G

 
tt) 

4
J

•rl 
C

Q
 

ffl

3
 

U
CM 

0
 

-H
43 

Hft
4
J
 

M
H

 
3

M
H
 

O
 

PT
)SHCO>
.

4
JG0SHfainC
M

oiorooicoCO•*rooOCOifroiCOcaPS

zCN01COCO1^roo0CO

M
HOd)

J
JtflU•rH

rHft3PT
)SHffl>
,

XUfflPQinINoio<3*
O

1COCO^C
O
ooCO•*nicocaPS

ZM
HO
 

M
HO

SHtt)
 3

G
 

co
to0

 
•

O
 

JJM
H

SZ 
cn 

•
ro 

d)
M

H
 

H
 

rH
O

 
O

T
) 

ft
ca 

G
Z

 
f
f
l 

>
!

JJ
• 

d
) 

-H
J
J
 

0
1
 

rH
M

H
 

3
 

-rl
O

 
4
J

in
 

4
3

 
3

tuG•HrHft-HSHPinINoioinoiCOCO•*roOoCO•*roiCOtaPS

zMH 
ta

O
 

C
O

iH
 

M
H

tt) 0
Gto

 3
O

 
C

O
O

 
C

O

3 
• 

d)
CO

 
JJ 

01
M

H
 

3
M

H
 

O
O

 
r- 

4
3

ta 
TJ MH

CO 
G

 
0

td
^4

JJ 
d) 

tt)
M

H
 

01
 

C
3
 

S
H

V
D
 

O
 

0
rH

 
4
3
 

U

Garden

ooHioV
D

O
l

coCO•<*C
O
o0CO•*roiCOcaPS

c0•HJ
Jffl

4
Jtt)Cn

TJ 
J>

cu 
>

^
 
m

tt) 
T

J
4
J
 

d
)

rH
 

C
O

•H
 

C
O

"3 S
* s
T> 

"O
s s
r
j 

C
O

oSHCn 
C

01 
X

 
"2

T
) 

U
 
*

C
 

m
 

j^
3

 
4
3

 
m

0I
1
?

 
3

0
 

0
 

0
tt) 

O
 

43
u

 
fd

 
-

fd 
0
 

g
M

H
 

-
r
l 

C
 

?
to

 
G
 
0
 i|

3
 

Id
 
-H

 
T

J
CO 

C
D
 
rH

r
l
 

rH
 

G

T
J
 

0
 

-
r
l 

O

G
 

E
 

""j
*-l 

fn 
rH

r
-
l 

N
U
 

'

O
 

rH
 

S
H

 
fO

SH 
-H

 
d) 

O
i

C
n 

fd
 

JJ 
ft 

'
01 

JJ
 

id
 

w

3
 

d) 
fd

 
rH

 
01

 m
O

 
JJ 

43 
T

J 
O

 
4J

rH
 

d
)
 
0

 
>
 

r
l 

J
j

cu 
d) 

G 
o 

to 
CB

PQ
 

fa
 

M
 

2
 

II 
P

- 
d>

n 
n 

u 
u 

n
.. 

ii
>
, 

co
 

• 
• 

0
6

cu 
c

D
J

J
G

P
O

f
t

'
r

«
 

C
Q

M
H

-
r

l
g

>
f

t
'
d

rHrH•HM
Hcffl

4
J
 

d
)

G
 

rH
n\ 

r i
u/ 

w
rri.
T3•HCQ 

JJ
d) 

M
H

to
CM

toO
 

M
H

M
H

 
O

T
) 

d
)

tt) 
CJ

JJ 
G

CJ 
0)

tt) 
01

rH
 

d
)

rH
 

S
H

0
 

ft
u

T
)

01 
d)

d) 
JJ

rH
 

S
H

ft 
O

£
 

P
i

rd 
0)

01 
in

4
J
 

r
l

-H
 

d
)

rH
 

C
f
t
 

3
co 

O

n 
u

—
 

^^
43 

CJ

<*cncnH

•"

OGH

^

4-1G6G0to-
r
l

>CcaTJcfd%orHOotacuoIH30CO

G
-28

ssavitch
00159.0295



M
H00)ditoCw

H

I

Hg

up
 
^g

•s i
4J 

**^
0EHO

 
C

•H
 

0

•
I-l 

J
j

"u 
«

q> 
u

P
, 

-Qg
n< 

y
4

 Bjjj
® 

flt
(3 

R
Q) 

O
O
 
j.̂ca

•4
 C

J
jj n
PIa
 9O*w*"•*

,0oHCQa
S

o•
f\ 

î
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Nij

O

tod)CtoOugCOJJffld)rHoftJJ43O
l

•HrHM
HOCd•

C• HC
NJ
J

M
H

O
N.

V
O

,̂
in(0TJC3O43

.
v

01
JJco4
J3D
i

tt)
jjCosT
JGffl

4J
•
r
|

M
Htt)Gtt)

CQM
HO

rHrH•HM
H

T
JGtorHM
HOtd.

J
J

M
H

OĴ
1,̂

rH0)
J
Jffl 

•

•H
 

SH
X

 
tfl

O
 

T
J

r
l
 

G

ft 
3

ft 
O

to 
43

g

.
rHO

1C
O

C
O1

ÔC
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N

OOCOCQtfld)

II
C

O

TJSHffl^>,

jjCotofu00in43C
N

O
1PQC
O

*j<

C
N
0OCO•<*C
N1cotdOS

0ooM
H0|NH

d)CSHOUgCOM
HOtdCO.G• Hcn.
jj
M

H

V
O

inTJSHffl

jjGOIHtuo0C
NrHO
1PQCOinC
N
0OCOinC
N1cotdOS

tdCOM
H0fdCOC• Hcn.
jj
M

H

r-roT
JGrOtt)013O43

t

d)CQ3O43M
HOtocuCtoOu

oooro.
<H0

1PQCO1inC
N
oOCOCQffl0)gfflCO

T
JtoJ>,

JJCOtotuooinINO1PQcoinC
N
0OCOinC
NicotdOS

oooro.
C

N
0

1CQC
O1

inC
N
oOcoM

Hott)
JJfflu•HrHft3pTJtotdjJGOtotuooINroO1PQCOinC
N

OOCOinC
NicotdOS

00C
N

M
H0SHd)Cto0CJ

gCOM
H0fdCOC-HcnjJM
H

r-C
N

T
JSH^JJGOtotuooC
N

rHO
1COCO

r-C
N
oOCOr-C

N1
coCdOS

tdCOM
HogCO.C•rH

C
NJ
J

M
H

l/l
C

N

T
JCtfl

d
)

CQO43

tt)CQ3O43M
H0SH0)GSHOU

G
-57

ssavitch
00159.0324



r-4-)Q.
_d
)

D
l

ffl
CuHO9H

CQQ
J

gPHCQH2iitoitohiHOtoHJ*J

Bgto

^oHEHciHEH
 

h
i

CO 
h
i

S
 

b
! 

f£

1
 1

 *

NTEGRATED

STREET IJ

iNS, LOUIS

H
 
9

 W
J
 
g

 
h
i

>
 
|
 
°

O
 

w
 
I*

S
 
O

 g

JftHQi2

CJ
p^
.IlJJ0EHU•ri

IH•riU0ftCQGeneral

43ft0Q0,_
|f*5to0•ri

JJri00uG9TJ
•riaoA

^fta0•rijjriu0hiLocation

^^Snjj00IH*jOZa•*_
(

£a
)

•ri

Q

•

0jj

oo
.

0rH0
1fflcoi[ —C
N

OOco01(0d)g<0
COT
JIHfO4JCOtofuooinC
N
oIfflCOp.C

N
OOCOt —C

N1COIdaS

o0oM
H0tott)GtoO0fdZM
HoJggG•H^JJ

M
H

0C
N

T
JtofO4-1COSHtuooC
N

43rHO
iffl

C
O

C
O

C
N

OOCOC
O

C
N1COfdDJ

*gzM
HOfdZC-HvoJJM
H

inC
N

TJctfltt)01043

0)013O43M
HOSHtt)CSHOU

ooo»rHrHO
1

CQCO1coC
N
oOCO01ffltt)fflCOT

JSHffl

4JOSHfuC
N

ro1OoC
N

£C
N

O
1mCO

coC
N

OOCOcoC
N1cowOJ

ooroM
HOSH 

4J
0
) 

-H
G

 
rH

to
 
-
r
l

O
 

JJ
U

 
3

W
 

M
H

co 
o

M
H
 

g
og

 
4
J

CO
 

M
H

• 
0
0

C
 

ro
• H

T
J

vo 
CCO

4
J
 

d
)

M
H 

CQ
 

tt)
3

 
rH

0
 

O
 
O

CN 
43 

ft

T
JtorO4JCOSHfuooC
NrHo1CQCO

cnC
N
ooCOcnCN1cofdOJ

oooro.
rHO

1fflco1cn(NoOCO01ffl0)ffl
COT
JFront yar

o• 
oinC
N
oimcocnC

N
oOCOcnC

NiCOfdO
J

Oooro.
C

N
O

1fflCO1
cnC

N
oOCOM

H0d
)

4
Jidu• HrHft3PT
JFront yar

oomrooiCQCOcnC
N
oOCOcnINiCOfdOS

oocnM
Hotod)CSHOCJ

gCO

M
HOtdcoc•H0rHJJ

M
H

OroT
JFront yar

0oC
NrHoifflCO0rooOCO

0ro1COtdOS

tod)Gto0UfdCOM
HOgcoCOjjM
H

C
N

C
N

T
JGtdcu0)3O43

OO
.

inrH

.

rHO
1

fflCO1
OroOOCO01tO0)tOCOTJFront yar

0ointNoim
. C

Ooro0OCOorolCOfdOJ

ooind)013O43M
HOSH00TJ4
JCoSHM
H

M
HofdCO4
J

M
H

inrHT
JSHfO4JC0SHtu0oC
NrHO
1mCOrHroooCOrHC
O1COtdOS

0)
rH0ft4̂

J
•HrH-H4

J3M
Hog§4
J

M
H

OroT
Jc(0

0Oin^<rH0
1

mcoirHrooOco01id0)tOCOT
JFront yar

0oinC
N

O
1ffl

corHrooOCOrHroICOtdO
J

ooin"d<C
N
0imCOirHrooOCOM

-l
O0)
4
JfOu-HrHftQT
JIH(04JOtofuooinrooifflCOrHrooOCOrHro1COfdDJ

OooM
H0to

 
Id

tt) 
CO

CSH 
MH

0
 

O
CJ

g
 

C
CO

 
-rl

M
H
 
^

0Cd 
4J

CO
 

M
H

• 
VO

C
 

C
N

-H
T

J
C

N
 

Cffl 
•to

jJ 
d) 

0)
M

H
 

01
 

C
3
 to

r- 
0
 

0
C

N
 

43 
C

J

T
JtofO4JGOSHfuooC
N

43rH0
1mCOCNrooOcoC
N

ro1coIdDJ

OororHo1mCO1C
N

roOOco01ffld)ffl
COT
Jtoffl

JJcoSHtuooin43IN0
1mCOINroooCOC
N

C
O1

COfdDJ

G
-5

8

ssavitch
00159.0325



r-M
HOr-tt)O
i

ffl
cuN•H0!,9EH

CQ 
Z

H
 
0

C
J 

H

M
 

S
a o
H

 
H

CQ 
EH

 
h
i

W
 

CO 
h
i

S
 
H

 
H

 g

§> 
H

 
i
 
3

S a a s
rh

 
u
i 

"
O

H
 

Q
EH 

E
H

 
g

>* ft 
ta S

@ 2 w

CQ 
EH 

C
O

 
S

1 
H

 
H

 
§

W
 
d

 
E

 
S

l5 
^ 

o
^
 

c
S

 R
 s

H
 

B

g
S

g
5

srM
 

8D

S £9
W

 
f-H

CJ
p
 ^g

ri g
41 

~~*
0EH•ri 

§
IH

 
-H

•ri 
J
J

U
 

ri
0

 
U

ft 
0

CQ 
r
l

General
location

~
 
^^^

43 
0

i) 
m

&
*

Q
 

00

0rH
 
.

t
o*

CQ

fl

a 
°

2 *»^
*
 
&

n
 

"H
T

 
W

M
 

0Q

0utt9
 

•
•0

 
0

a

oooC
N

M
H0IHO0T
J4JcOIHM
H

M
HOg2

t

c-HVO.
4J
M

H

cnrHT
Jtoffl4JCotofuooC
N

rHo
1

mCOrorooOcororo1cofdOS

M
H0gco.C-
r
l

ffl4J
M

H

INC
N

T
JCffl

tt)013O43

0)
rHOft

,̂
4
J

• HrH

•H4J3

OOinĵi
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IN0
1CQCOIrorooOCOM
HO0)

JJ10u•HrHftpT
JIH(0r*
*
!

JJGOtoCuooinrooifflCOroroo0COroro1COD
J

Oo0rHtt)CQrrJ
 

P
*
l

O
 

JJ
43

 
-HrH

M
H 

-H
O

 
JJ3

toO
 

M
H

O
 

O
TJ

g
jj c

o
CO

 
•

to 
G

M
H
 

-H

MH 
ro

0Cd 
JJ

Z
 

M
H

• 
VO

JJ 
cn

MH 
CU

T
J
 

rH

vo 
C

 
0

rH
 

ffl 
ft

T
JSHffl

4JGOSHtuooC
N

rHO1fflCOl̂ 1

roO0co^Jl
ro1COtdPS

0o0oorH.
rH01mCOi*\ti
roOOCO01(0tt)

CO

T
JSHffl

4JCOSHfuo0inC
N
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•HJJ3M
H0*
g

3§

t

JJM
H

t>COtod)d)coCQCtfl0)
rHMO3ZooCN

rHO1fflCO

OrH0tuO

coJJM
H

0COC
N

TJCidtt)>rijtod)4J01fflCOgrHft

M
HOgCU

<T
Jr
l

tfl
Offltott)
JJfflgT
Jffl

O
l

C•HCQCQOSHCJ01cuft•Hft0)
JJtt)IHUGOod)O

i
SHffl

rHM
HO

rHffl
Ctfl
U0)><5•HIHOrHtu

Ooo

.
rHO1ffl
coi0rHOtu001ffldl§COtott).5 

TJ
0) 

to
CO 

fflO
01 

ffl
Gtfl 

to
0) 

d)
rH

 
JJ

SH 
ffl

0
 
g

£
 

T
J

tt) 
C

Z
 

tfl

oo
»

inCN
O

1fflCOorH0fuO

TJd)SHd)
•̂1 —

 1
•H

' 
M

-tC3^

T
JC3OSHO
l

CJ
CQ 

ffl
T

J
 

4
3

C3
 

d)
• 

o 
>

ft 
O

tt) 
g

 4
3

U
 

O
 

ffl
ffl 

U
M

H
 

. 
C

t
o

 
D

O
3

 
-H

 
-H

CQ 
C

 
rH

ffl 
rH

T
J 

O
l -H

3 
O

O
 

r
l

to 
d) 

d)
0
1

 
rH

 
ft

01 -H
3

 
d) 

JJ 
01

O
 

JJ 
43 

ffl 
JJ

rH
 

d
) 

C
J
 

rH
 

SH

tt) 
d) 

C
 

O
 

ffl
43 

tu
 
H
 
>

 D
J

II 
II 

II 
II 

II

>i 
co 

• 
• o 

g
tt) 

O
 

JJ 
G

 O
 

ft
«

 
ffl 

M
H

 
-H
 
>

 
ft

<
*

C
M

cnrH...UnH

^

JJ§r
j

0to•H^tdTJCrflÔ
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T

JCO43rHffl
toJJG0Ui4
J010inC
N

C
O

C
N

C
O

. 
1C
N

r-C
N
o1g1"C

N
o1

TJ0SH04
J

rH•rl
M

HGDoo0nfOTJc3O434-1CQCU|£

434JSHO(3ijjCQ0ginvor~V
D

t^iV
D

V
DrHO
1OV
D

C
N

O|

T
J0to0JJrH•HtuOOOSHffl

T
JC30434
J01043SHOGi4
Jtn0inV
Dr>vor^ivovoC
N

O
10voC
N
o1

T
J0SH0jJrH•HM
HCDooOIHterio

C•HCSH0AjjSH0Zini<r~11r-ii 1vorHO
1gO0
0

C
N

OI

T
J0to04
J

rH-Hfu0OOIHterioC•HCIn0434
JSHOZin11r-i<t —i11voINO
1gO0
0

C
N

O1

TJ0IH04
J

rH•
r)

M
HCOoooorHtoo• Hto

 
X

0
 
to

JJ 
(0

G
 

Cu 
SH

-H
 

0
01

 
4
J

C
 

01 
C

to
 

0
 

0
0

 
SH 

U
4
J

 
C

u
01

 
>

,
ffl 

M
H

 
4
J

0
 

O
 
-H

1 
C

43 
4
3

 
3

J
J
 

4
J
 

g

r
l 

3
 

g
0 

O
 

O
Z

 
01

 U

inC
N

r-C
N

[̂iC
N

V
OrHO
1Ooroo|

TJ0to0JJrH

-Hfuoooo0rHtoo•Hto
 
M

0
 

S
H

4
J
 

ffl
G

 
C

u 
IH

•H
 

0
01

 
4
J

C
 

01 
C

r
l
 

0
 

0

0
 

r
l
 

O
4
J

 
C

U
01

 
>

t
tfl 

M
H

 
JJ

0
 

O
 

-H
i 

C
43 

4
3

 
3

JJ 
JJ

 
g

r
l
 

3
 

g
O

 
O

 
0

2
 

C
Q

 
C

J

inC
N

r-C
N

c —• iINV
OC
N

O
1O0
 

' 
'

roO1

T
J0to0JJrH• HM
HGDooo43jj30CQ.^erior

jjC•HrHffltoJJ0Oinr-vov̂olC
N

V
OrHo1oC
N

roo

4
J

CO0CJtoT
J343M
HO0T
J

•HCQ

T
J0to04
J

rH•
r
l

tuooo434
J3001.*erior

4
JC

^^^
flM^
f4
J0Uinr--vor-voiC
N

V
OC
N

O
1gOC
N

*m
,«

,•
9

G
-80

ssavitch
00159.0347



M
HO0O
i

COcu

cnHiI

•0
>v 

0
•0

 
H

0
 

0
r
i 

J
J

0
 
H

JJ 
-ri

rH
 

IH

tigCJ

>
 

•£•
rt 

ft
«
 

ft
*J

 
*"

0EH- 2
«• 

'ri
JJ 

JJ
d
 
*

X
 

Q
rn

 
TI

W*-+.

A
 
~

41 
m

0 n0̂0IUo0I-lm

• Jo Tj
4
) 

3
ri 

§,
o 

»

S
I

T
)0In0jJrH•HM

HGD00C
NCNtoO

J
J
 

-
r
l

co 
to0

0
 

J
J

u
 

C
C

 
-H

rOTJ 
C

G
 

to
3
 

0
43 

JJ
ft 

Wifl
M

H
 

0
O 

143
0

 
JJ

TJ 
3

•rH
 

0
CQ 

CO

inror-

ror*.1rovorHO
1

g0l<ro01

jJCOr?
J
J0)3TJCHM
HO0T
J

•HCQ

43JJtoOG

T
J0to0jJrH•Htu0OOC
N

CNIHo•Hto0JJC•Hr
l

0J
JCQffl
01

43JJ3OCOinror-roO1rovoCNO1gOl<ro01

jJCO>1tojjtn3TJCHM
HO0T
J

•
r
l

CQ

43JJtoOG

TJ0IH0jj
rH•HMHBo0oT
JCOIH0
)

Utfl
43Ajj3OcoinoVO

oVO1oinrHo1goC
N

o*

T
J0to04
J

rH•Htu00oT
JG3OSHO
l

CJffl
4343JJ3OCO

inoVO

0VO1oinC
N
oiOC
N

1101

TJ0IH0jjrH•HM
Hco0ooroTJGOto0)CJf*N
,

J
JCQ0gint-VDr-VDir-inrHO1gO111*O*

T
J0to0JJrH•Htu00ooroTJCOtoO
)

A:uO
j

JJ010ginr-'
V

O

t>voir-inC
N
oigO1"i 1o1

0UtoM
Hto3CQ

T
J§OtoO
l

|5orH0mIICOOm

mT
JC3Oag0CJCJ

•HCfdO
l

0rH•HJJfdrHO>II

Uo>

GO•H1 —
 1

rH-Hgto0aCQ
JJtoroCuIIga

parentheses, total depth of well boreho

C•H

N

TJJH(0rHtO>to0jjG•HT
J0C00SHCJ

.0
)ll '

^^rfl
•^

cnCMrHCJ

MJJc02
. 

oto
•HcuT

JCrfls^O
i

OrHOCJ
td..

0CJSH30co

G
-81

ssavitch
00159.0348



ssavitch
00159.0349



M
Ho0O
l

IflcuoNOS§

irt 
9

B> 
0
 

m
H

 
H

 
!j

5
 
*
 r

t
9
 ̂

 
u
j

SB "̂
 

fl
P

6* 
n^

5 -jj

0
 
*"

EH

1HEHg

to 
&

 3
• 

C
Q

 M

s
i
pa

^
 p

 3
P

«
 
t
]
 
t
,

 
_
J
 

t
l

6
 $

 Ssi  
-
 -°

CO 
g
 

g
 

J| J
J

1 
g
 
g

 
g

o

l
l

 °
 s

If |
1 i «
rij 

v

*3 
**

Q
 

—
H

S
I

,„
4)O«H^
^
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Location
Designation

TABLE 6-27

MOTON ELEMENTARY SCHOOL - AMBIENT AIR
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Page 1 of 1

Sample No.
General
Location

Specific
Location

MS001 AS-01

MS002 AS-01

MS003 AS-01

First floor

Second floor

School yard

Cafeteria, E side of school.

Near elevators.

Just S of fence on the
southern boundary of school.

Source: Ecology and Environment, Inc., 1994

G-101
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TABLE G-32 Page 1 of 1

AIR INTRUSION - STORM DRAINS
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Location
Designation

SD-01

SD-02

SD-03

SD-04

SD-05

SD-06

SD-08

SD-09

SD-10

SD-11

SD-12

SD-13

SD-14

SD-15

SD-16

SD-17

SD-18

SD-19

SD-20

Specific
Location

Corner of Press & Industry Sts .

Across from 8 Marcus Christian Drive .

Southern-most drain on corner of Agriculture
ci Press Sts.

Corner of Abundance & Press Sts .

Corner of Abundance & St . Ferdinand Sts .

Intersection of Benefit & St. Ferdinand Sts.

S.E. corner of Almonaster Ave. & Higgins

Blvd.

Press St. approx. 100 ft. S of Higgins Blvd.

Intersection of Benefit & Press Sts.

Corner of Vision & Press Sts.

W side of Gordon Plaza, about 50 ft. from

Benefit St.

Intersection of Montegut & Humanity Sts .

Intersection of Montegut & Humanity Sts .

Intersection of Montegut and Benefit Sts.

Intersection of Treasure & Benefit Sts .

Intersection of Abundance and Feliciana Sts.

On Feliciana between Abundance and Industry

Sts.

On Industry between Feliciana & Clouet Sts.

S end of Clouet St.

Total VOC
(ppm)

0.00

0.00

0.00

2.00

0.00

0.00

0.00

45.00

3.00

6.00

0..00

2.00

0.50

0.50

. 0.50

3.50

. 10.00 i

0.00
1

0.00

Key:

ft. = feet
VOC = Volatile organic compounds
ppm = Parts per million above background, unfiltered

Source: Ecology and Environment, Inc., 1994

: G-151
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TABLE G-33

AIR INTRUSION - SEWER
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Page 1 of 1

Location
Designation

MHS-01

MHS-02

MHS-03

MHS-04

MHS-05

MHS-06

MHS-07

MHS-08

MHS-09

MHS-10

MHS-11

MHS-12

MHS-13

MHS-14

MHS-15

MHS-16

MHS-17

MHS-18

MHS-19

MHS-20

Specific
Location

Corner of Press & Industry Sts.

End of Marcus Christian Drive.

Southern Corner of Agriculture and Press Sts.

Corner of Abundance & Press Sts .

Corner of Abundance and St . Ferdinand Sts .

Intersection of St. Ferdinand & Benefit Sts.

E side of the N bound lane of Almonaster Ave.

St. Ferdinand St. between Higgins Blvd. and

Benefit St.

Press St. 100 ft. S of Higgins Blvd.

Press St., closest to Benefit St.

Corner of Vision and Press Sts.

E. side of Gordon Plaza, about 50 ft. from
Benefit St. .

N. side of Gordon Plaza, about 50 ft. from Press

St.

Intersection of Montegut & Humanity Sts . .

Intersection of Montegut and Benefit Sts..

On Treasure St. between Presss and Feliciana Sts.

Intersection of Abundance and Feliciana Sts.

On Feliciana between Abundance and Industry
Sts. .

Intersection of Industry and Clouet Sts...

S . end of Clouet .

Total VOC
(ppm)

0.00

30.00

200.00

400.00

0.00

100.00

0.00

0.00

0.00

1.00

40.00

8.00

1.00

>1000

>1000

>1000

80.00

100.00

70.̂ )0
|

100.00

Key:

ft. = Feet
VOC = Volatile organic compounds
ppm = Parts per million above background, unfiltered

Source: Ecology and Environment, Inc., 1994
G-153
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TABLE G-34 Page l of 1

AIR INTRUSION - CATCH BASINS
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Location
Designation

CB-01

CB-02

CB-03

CB-04

CB-06

CB-08

CB-09

CB-10

CB-11

CB-12

CB-13

CB-14

. CB-15

CB-16

CB-17

CB-18

CB-19

CB-20

Specific
Location

NW Corner of Industry & Press Sts .

NW corner, Marcus Christian Drive.

E side of Press, south of Agriculture St.

E side of Press, south of Agriculture St.

S side of Benefit, between St. Ferdinand & Press
Sts.

SE corner of Almonaster Ave, & Higgins Blvd.

Approximately 100 ft. S of Higgins on Press St.

SE corner of Benefit & Press Sts.

NW Corner of Vision and Press Sts.

W side of Gordon Plaza, about 50 ft. from
Benefit St.

S side of Gordon Plaza, about 50 ft. from Press
St.

Intersection of Montegut & Humanity Sts.

S side of Benefit and W of Montegut St.

On Treasure St. between Press and Feliciana Sts.

Intersection of Abundance and Feliciana Sts. .

On Feliciana between Abundance arid Industry Sts.

On Industry between Feliciana & Clouet Sts.

S end of Clouet .

Total VOC
(ppm)

0.

0.

0.

0.

0.

0.

40

10

8.

0.

0.

0.

0.

0.

0.

0.

1.

2.

00

00

00

00

00

00

.00

.00

00

00

00

00

00

00

00

00

oo ;

00
i

Key:

ft. = Feet
VOC = Volatile organic compounds
ppm = Parts per million above background, unfiltered

Source: Ecology and Environment, Inc., 1994
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Location
Designation

TABLE G-37

TAP WATER - MOTON ELEMENTARY SCHOOL
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Page 1 of 1

Sample No.
Specific
Location

Type of
Sample

MS001

MS001

MS001

MS001

MS002

DW-03

DW-04

DW-01

MS002

MS002

MS002

DW-01 Drinking fountain, E side of
library room.

DW-02 Drinking fountain, E side of
library room.

Kitchen sink.

Kitchen sink.

Drinking fountain, across hall
from room 207.

DW-02 Drinking fountain, across hall
from room 207.

DW-03 Drinking fountain, across hall
from room 234.

DW-04 Drinking fountain, across hall
from room 234.

3 minute purge

First draw

3 minute purge

First draw

3 minute purge

First draw

3 minute purge

First draw

Source: Ecology and Environment, Inc., 1994

G-l 65

ssavitch
00159.0432



ssavitch
00159.0433



HM
H0

.
t-
1

0)tnrtj
D

i

eoi0Htlf$

Z
w

 
S

RESIDENCE

[NVESTIGAT]

TOFILL

ANA

§
3
 
H

~
 

*5 eo
Q
 
il 

fj

8S
K

§.
SBE«
«

 g
 M

 3
H

 
E

d
 9

i 
H

 M

IKING WATER

IAL REMOVAL

AGRICULTUI

NEW ORL

§
Q

 
Boi

•001 
tn

co 
a

a 
-ri

•O 
-Q

•a 
i

id H
0) 

O
i

ti

-•

0
 

>
i

*""*
<DsiX

O
 

O

j!P r
a

r
l 

g
a 

9
rH
 

,
j

1
 8

u 
>»

ot
*0z

ra

§

§
 
3

•H
 

ti
I! «
s
l

s «
•J

 
g
)

a

ouato 
•

T
) 

O

•s *0)
M

COS0oo01minute purg

roE•rl
COE010•HXHOSQvoCN0OcavoCN1CO

3COVJ
T

JJJCOV
l

•rl
b
.E-H01E01U•HXC

N
O1

V
O

C
N

OC
D

C
OV
O

C
NtC
O

[d•ai

ozoovo01minute purg

roE•H01E010•HXHOlU
l

C
O
0IDcaU

l
COCOs

sVJ
T

)JJCOV
l

•Hb
,E•ri

01E01u•HXCNO1SOU
l

C
O

OOcauiC
O1caCdai

oZooCN01minute purg

rst draw

•rl
ro

 
b
*

B
 

E
•H

 
-H

01 
01

E
 

E

A
 

A
0
 

0

•H
 

-rH
X

 
X

H
 

C
N

O
 

O
t 

l
S

 
S

O
 

0

vo 
vo

C
O

 
C

O
0

 
0

CD 
CD

co 
ca

vo 
vo

CO 
CO

1 
1

co 
ta

b
l 

H
oi 

a

QzooC
O01minute purg

roE•H01B01
JCUXHoS0t~C

O
oCDcat-C

O

tab
l

a
i

roVl
TJjjCOV

l
•HInE•H10EU

. 
-HCNO

.
1SaîC
O
oCDtor-roiCOiaat.

CO01

ooM
1

ro01O
l

V
lO
i 

3ro
01 

V
l

JJ 
T

J
3E

 
J
J

•H
 

C
O

E 
Vi

•H
ro

 
b
i

M
 

J* 
'

E
 

E
•H

 
-H

CO 
CO

E
 

E
0) 

01
A

 
S

U
 

C
J

•
H

 
-
r
H

X
 

X

H
 

C
N

O
 

O
1 

l
S

 
S

O
 

a

CO
 

CO
C

O
 

C
O

0
 

0
CD 

CD
CO

 
CO

00
 

C
O

ro 
C

O
i 

i
CO 

CO
U

 
b
l

a! 
oi

tnC
T

l
rH

•

OGMJ
JG0)eG0VH

-HGT3GrO>
,

OrH
CO 

O
M

 
O

ft) 
Cd

CU

a)
U 

CJVH

O
 

V
H

 
O

«
 

>
i 

W

G
-167

ssavitch
00159.0434



ssavitch
00159.0435



OH

COMMQHCOHGROUP :;*gHW
,

HCQB|H

KOr_
,

,4*

HWiHQM3

INTEG

J1O
i

HQ53et

[̂HbEHHMaEHD
l

PC
i

|W

AGRICUL1 1

LOUISI.

Mjet0

in 
,.

5
i

jj ""
z 

«

JJam
 

S
u 

®
2

 
a;

(oQ)

r
-o!ji•* *a
0

 
MT
J

• 
r
l

O
 

-H
Z

 
J3U

<u 
°

0
 
H

. 
3

z
«

o
 

•
vj 

a
to 

oi
it 

W

a jj
ca 

a

V
I 

ffi

o
 I

b< 
"

* S1U jy
S

 ra

is
"

0)
.J?

 
.

s
 
o

I
 2

ta

a
o 

-2
5

-5
jj 5

8
$

o
 

o
«

 
a,
Q

OuCJ) 
.

TJ 
O

•H
 

Z
01toO
i

S0COOCDHCN0E3rH
 

0
) 

0
1

ri 
P

I 
n
.

E
 

VJ 
Vl

•H 
ro 

ra
J
 

C
J
 

UEOO
E

 
Vj

§
T

J0)
E

O
l 

0
 

H
E

 
O

 
0)

•H
 

Vl 
JJ

>
 

TJ 
10

•H 
01 

ro
J

 
C

Q
 

2

H
 

C
N

 
C

O
0

0
0

S
a

 
a

Iti 
bi

rH
 

H
 

H
O

 
O

 
O

o
 

o
 

o
CD 

O 
CD

ca 
ca 

ca

H
 

H
 

H
O

 
O

 
O

1 
1 

1
CO

 
• 

CO
 

CO
bl 

td
 

Id
oi 

ai 
ai

OZororHO0ooH01̂*

OE3Linole010EroV
l

B01E•HrarH0aCuCN00CDcaCN01CO
' 

b
l

o
i

4-}
0)&roCJeooVJ
T

J01
jqV

l
0)
JJ01rosCN0eCNOOCDCOCNOCOUO

i

4-10)&rou§VJ
T

J01
J3T

J§CJraCOro0sCNOOCDCOCN!
O10Idai

oZoEE&OoU
l

HroCNJJ
• rl

2(N

g3

QJ 
rH

&
 

g
ra 

-H
CJ 

J

01

01
 

O
 

T
J

O
 

O
 

rH
E 

Vj 
• 

-H
•ra 

TJ 
s.

VJ 
01 

U

E
 

O
i 

E
O

l 
V

j 
T

J 
O

0
1 

-
H

O
E

 
JJ 

C
O

 
V

l
•H

 
0
1
 

J
J
 

T
j

r
a 

r
a 

3
0

1
s
 

s
 

o
 
a

H
 

C
N

 
ro

O
 

O
 

O

b
i 

b* 
b
i

co 
ro 

ico
o

 
o

 
o

o
 

o
 

o
CD 

CD 
CD

ca 
ca 

co

ro 
CO

 
C

O
O

 
0
 

O

CO 
CO 

CO
b) 

C
d 

bl
a: 

ai 
a:

oororH0oCNHCN0E30)
rHOB•
r
l

J0
)

OSV
l

JJB0)B•HroHorQ[b•*00CDCO<r0ica•Id 
•

O
i

O
l

aVlroue8V
l

T
JC)

mCNoQb
i

„O0CDCO-?oCOua;

01O
i

V
l

ra
 '

uE8V
l

T
JO
l

J3VJ01JJ01raCOoQb
.

N
*

00CDca<*0COuoi

ZorOrH<*O*1«

•rH01
 

01
 

01

tl 
V

l 
V

l
ra 

ra 
ro

C
J 

O
 ' 

C
J

01oBraVJB
E

E
oi 

o 
o

0
 

0
E

 
V

l 
Vj

•H
 

TJ 
TJ

ra 
'01 

cu
£

 
C

Q
 

ffi

H
 

C
N

 
C

O
o
 

o
 

o
1 

1 
1

Q
 

• 
Q

 
Q

i

U
l 

L
fl 

U
l

O
 

0
 

0
0

0
0

CD 
CD 

CD
CO

 
CO 

CO

U
l 

LO
 

U
l

O
 

O
 

O
1 

1 
1

ca 
co 

co
b
l 

b
l 

Id
oi 

oi 
o:

to010•fl*CNooO
l

C
O

COCN01&5rauBraV
j

E0)E•rHrarHOSvoo0CDcavoocatdai

G
-169

ssavitch
00159.0436



r-ti i

OCN0)CnrdO
iTABLE G-3 9

COfaUZWoHCOwO
iDUST - STUDY GROUP

K0OZ"

oH•"J
L
3

HHcoW2^ H

REMOVAL INTEGRATED

M^ HQUJSfxl
a

tiH*
-
*

e3

IRICULTURE STREET L;

C
5^«

ftJrJ*
H

NEW ORLEANS, LOUIS

COCOCDJJaZjjCOVJCO

IUooSM
4Oo554-tQ

•

*Q\-><D
MBcaVloorHfaatoEtoCD0)O

i

sCQo(0os0)urj<D
1
3

-Hto<Da

0)CQ3CEd*(Dpi4JOQOD
l

B1BCOVi
T

)
H-HJSuurH3*mCD
&atog£

_o(CoJo55a•HA
JtSCD
l

-HQ0)
Qi

LinoleumooV
l

•O01
JQV

l
0)
jj01roSC

N
OQb
i

voooCDCOVDOCOb
l

a
i

LinoleumoOVl
TJ01
jj.CO
-Isjjroffl(OoaInvoooCDC

Ovo0taIdai

0101

*oO
l

r"l

<\ZorH0

Carpet01CJEraV
l

E01E•Hro2HOQb
.

[̂ooCDCOr»OlCOb
l

o
i.

CarpetOOVl
T
i0)VH01JJ01rosCN0ab
i

j-~ooCDCOr~oca.idoi

Carpet

EOOVl
•o01
ajj0

1013OroODb
i

r-00IStflt-oCOb
l

oi

0101
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î
co 

>
 fa

 S
a
 * B

 a
o; H

 S
 g

§
 
M

 J
 H

§
 
H

 H
 
g

0
 
<

 
td

 X
C

i 
K

 
W
 "

C5 
C5 

0!
«

 
M

 H
 m

3
g

wi
f
f
l 
H

 
U

 
g

£
 
j

ft 
EH 

g

S
 i 

B
 
*

O
W

N
S

oi 
e
i *

Oi 
CD

0
 

tl 
ft

0
 

ft
9

 
H

Z
 

Q
H

 
UuO

i

T
O

CD 
*EQ

. 
3

J
J

«
 

b
l

j
jCO2 

oi
r
o
 *

01
IH

jj

o
&

o
 

§

H
J 

CO
O

 
V

i
T

J

O
 

-HU

iu
 
°

O
 
^

. 
3

O
 

"̂
ZCOVJ 

CO
CO 

0)
.* 

o
i

C
O

 
C

D

S*«
 
°

n
 

Tl
s s
<D 

ir

O
 
i

1

g
. 

o

ca

B
B

 
_S

O
 

T
]

T
l
 

T
J

ro
 ^

o 
_»COQ

COC
J

BCO
-a 

o
•H

 
Z

catooi

jj 
jj

01 
01

O
i 

O
i

Vl 
Vl

n
 

ro
C

J 
C

J

EV
i

•o01V
l

0
1
 

X
u

 
n

01
 

3
ra 

JJ
£

 
C

O

CN 
ro

0
 

0

a
 

a
In

 
b
i

C
O

 
C

O
C

O
 

C
O

0
 

0
CD

 
O

CO
 

CO

CO
 

CO
co

 
ro

01
 

C
O

C
d 

b
l

O
i 

Q
i

^
f

O
N

,

cnHuGM

«
,

J
JC0)EG0to•H>G[x
l

d)
rH

 
T
J-

r
Q

 
G

fd 
fd

u,_
j 

S
^

•n
 

f?*\

rH
 

0
1

a 
o

W
 

D
l 

rH

rC
 

rd 
O

JJ
 

U
C

 
JJ 

H
o 

o
2

 
Z

0)
II 

II 
Uin

>
 

• 
<

 
3

0) 
0
 \

 
0

W
 

S
3

 
W

G
-l 78

ssavitch
00159.0445



M
H0d)O)tdDJ

oH11I

fa04Xi 
*

' 
0

W
 

H
H

 
2

0
 0

Ms«w
 
g

M
 
£

*
 H

8 8s
i

!x
 
°

0
 
M

IBw
 
H

IAL PAINT -

3IAL REMOVAL

E
^
 

M
Z

 
*c*

H
 
M

D
 S

H
 
"

COHB
i

rHJHfa§MgcoA
/AGRICULTUI ICOHDs3oH55

JJC•HidO
l

CJ
•HM

H
-HCJ9O

H
COGeneral9rHcoa0jjSo•JCOutt9•d•HCQ9et

M0rHoCJ

9JJtd4
J(0•§C
/lc0•rl
JJidCJoilLocation*rHS5ColyR

)

•rl
toOJ
Q

*

VK

T
J0Ot_l

O0•doj01rdtofdCDd)•d•HtnjjSHO1Q
i

XH0OOcnHO1cntt

jjG•rHfdftd
)

J
J

•rHr~*

*T
)iHfdoX
I

rHrHfd

rHrHX
!

JJinZ

ining room

T
>cna•
r
l

•Ht
l

CN
01Q

i
XHOOCDCOHO1coHtt

JJG•rl

fdftd
)

J
J

•HAST
itorOOftr-l

rHfd5rHrH5COd)G0)
ACJ

•HrooiQJXHOOCDcoHOWO
i

JJG•rlrOftd)
jj
•
rl

X
I

STJiHrd0r
Q

rHrHrdrHrHtdJ
JCQtdwCQedroom/Child

X
ItotuCO 

O
td 

o
S

 
to

«oiQ
i

XH0OOCOHO1COwtt

JJG-rlrOftd)
jj
•HX

I
sTJ0Od)
TJ•HCO

AiHZ01G•HT
J

•HIQ•doocuTJ
•HCQ
JJ3OinoiQJXrHO0OcoH01cott

jjG•Hfdftd)jj
•HX

!

T
J0Od)

T
J

•HCQ

JJCQ03
HO

lporch ceil incuT
J

•HCQ
JJ3Ovoo1Q

i
XH0OCDcoHO1cott

d)jj•Hr\S
 

JJ
i 

G
M

H
 

-rH
M

H
 

Id
O

 
ft

T
JiHfd0ftrHrHidrHrHfdJJCQining room

•dD
i

G•rl

•rl

t
l

HOlQ
i

XfN0OOCOfNO1COWtt

d)
JJ
•HX

I3
 

JJ
i 

G
M

H
 

-H
M

H
 

td
O

 
ft

T
JVHtdZrHrHtd12rHrHfdJ
JCQfdWPid)X
!

. 
oJJ•HCNO1 •

Q
i

XINO0OcoIN01coHtt

JJG-rlidftd)jj•HC
"l

^•d0ocuT
J

•HCQ

JJCQidW

kitchen doord)T
J

•HIAJJOf
l

01Q
i

XCNOOCDcoCNO1COwtt

JJG•rtrOftd)
JJ•HX
I

^•d0osd>•d•HCO

X
I

JJ0enCQwood shutter

d)TJ
•HCO
JJ°•*O1Q

i
XfN0OOcofNO1co(V

)

tt

G•rlfdftd
)

J
J

•HAT3OOd)
•d•HCQ

Ajj30CO•HtoJJ

•doid>T
J

•
r
l

toJ
J

Bin0iQJXINOOCDCOCNO1cnWtt

d)jj
•HX

IS
 

J
J

i 
C

M
H
 

-H
M

H
 

fd
O

 
ft

•dVHtd0ftrHrHrdrHrHX
I

J
JiHZ

edroorti

fttocujjCQidVDoiQ
i

XCNOOCDcofNO1cowtt

jjG•rl

rOftd)
JJ•HA•d0osd)T
J

•HCO

JJCOidw

garage doorcuT
J

•HIQJJ

HO1Q
j

XmooOcofioicn[z]
tt

JJG•rl

roftd)01
•Hd)
PQT3VHrdOf>rHrHrd3rHrHX
I

JJto0Z

ining room

T
JO
i

G•rHJ>

-HK
H

CNO1Q
l

XnooCDcorr,

O
1

C
O

Wtt

JJc•
r
l

rO
. 

a>^G•HQ
i

•dtoidrH
,

rHtdrHrHX
!

J
JiHZ

bedroomCO

T
j-

rH•HX
I

C
J

mo1 '
Q

i
X

;(i

n
 :

0
 

1
oCDCOM

"
'0

1coWtt

JJa•rlaftcu01
•
rl
d
)

m•doo3rHrHX
I

J
JiHZv?

•
r
l

T
J

•Hto•doi(D•d•HCQ
JJ

§* 01Q
j

XnooCDcnnoicntt

G
-179

ssavitch
00159.0446



M
HOd)O
i

tdD
i

E

CDUil3H

S

W

J
j 

to
G

 
O

•rl 
H

id 
o

O
i 

C
J

9JJIB(,H

•§CQ

U
 

C
•rl 

0
*W

 
-H

u
 

m
A

 
*
.*

P
i 

o
CO 

tl

. 
G

rfl 
0

to
 -H

C
tdy

U
 
°1-3

0.
M

 
.0«

CQ•§
1

jj "
s
l

o

Q

CJPi
O

.•
TJ 

0
•H

 
Z

CQ9et

jjG-rHrdftd)O
l

•rHd
)

C
Q

7
3003d)

73•HCQJJintdWE•HVHjJ73OOd)
73•rHCQ
JJ30inoiQJXflooCDcnfioicnCdtt

jjG•rHrdftd)3rHCQ73tordOX
I

rHrHcd3rHrHrdJJinrdd)
73•HCQGMVOO1D

J
Xf
l

ooCDcnmoicnfdtt

jjG•rHrtjftyG-HD
i

73iHfdOX
I

rHrHtd3rHrHrdJ
JIQ0
)

36OoiH
73d)
X

ICQ
_73rH-HX

!
UHOlD

i
XooOcn0̂COCdtt

jja•Hrrjftd)3rHCQ73iHfdOrQrHrHrd3d̂)Gto0UjjCQrdd)
X

!
4JiHoz£ooto73d)
mINO1D

i
XOoCDCO0̂1tnWtt

73 
JJ

d) 
G

JJ 
JJ 

-H
G

 
G

 
ro

•H
 

-rH
 

ft

rd 
rd

ft 
ft 

Q)3
d
) 

>
1

 
rH

jj 
td

 xi
•H

 
iH

X
I 

ft 
G

3
 

C
Q

 O

73VHrdOX
I

rHrHtd3rHrHtdX
I

J
JiH0Zeo0to73d)

CQf
lOiDJXooCDcn<*owHtt

Gd)d)VH011Ô
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H.1 X-RAY FLUORESCENCE SOIL ANALYSIS PROTOCOL

X-ray fluorescence (XRF) was performed on approximately 400 surface and subsur-

face soil samples to determine metals concentrations, with lead as the primary metal of

concern. The Spectrace 9000 XRF spectrometer was used to survey soil samples and report

select metals, including chromium, manganese, iron, cobalt, nickel, copper, zinc, arsenic,

selenium, strontium, zirconium, molybdenum, mercury, lead, and rubidium concentrations in

soils. Additional elements were concurrently analyzed to calculate inter-elemental interferenc-

es, including potassium, calcium, titanium, cadmium, tin, antimony, barium, uranium, and

thorium. While these elements are reported in the raw data, they are not included in the

Remedial Removal Integrated Investigation (RRII) results.

The Spectrace 9000 was operated in an on-site mobile laboratory. A minimum of 4

ounces of soil was collected in labeled zip-lock bags and submitted to the laboratory manager

for analysis. Samples were tracked upon receipt by recording them in a sample receipt

logbook. An aliquot from each sample was homogenized and was then placed on a labeled

paper plate and dried in an oven at 120°C for 15 to 30 minutes. The aliquot was then

crushed to a fine powder with an agate mortar and pestle before being placed in an XRF

sample cup and sealed with 0.2 micrometer (/mi) Mylar film. Sample preparation equipment

was decontaminated before and between sample preparations with a soap and water solution,

triple rinsed with deionized water, and dried with a paper towel. The prepared sample was

irradiated for 200 seconds for the cadmium-109 source, and 100 seconds for each the iron-55

and americium-241 sources. Samples were analyzed for the above-mentioned elements.

Mechanical failure and lack of availability required that four instruments (serial

numbers Q024, Q028, Q037, and Q045) be used throughout the analyses to ensure continuity

of operations. Instrument detection limits (IDLs) were determined for each instrument and

for each element. Values reported as less than the IDL are bracketed. Undetected values are

reported as the IDL flagged with a "U." All values are reported i;n parts per million (ppm).
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All sample collection, preparation, quality assurance/quality control (QA/QC) and

analysis was conducted according to United States Environmental Protection Agency's

(EPA's) Environmental Response Team (ERT) Standard Operating Procedure (SOP) for the

Spectrace 9000 XRF (see page H-7). QA/QC procedures and results are presented in

Appendix J.
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H.2 XRF PAINT ANALYSIS PROTOCOL

Screening for lead in paint from study group and background residences was

conducted with the Spectrace 9000 XRF. The Spectrace 9000 XRF was used for in situ paint

measurements (i.e., on walls) of lead and reported concentrations in painted surfaces in

milligrams per square centimeter (mg/cm^).

The Spectrace 9000 XRF spectrometer generates and focuses X-rays on the paint

surface, causing lead in the paint, if present, to fluoresce at characteristic X-ray wavelengths,

the intensity of which is measured by the instrument and related to the amount of lead in the

paint. The Spectrace 9000 measures a complete fluorescence spectrum, which is analyzed by

the instrument's software.

Two lead wavelengths are used, the K-alpha and L-alpha, which are emitted from the

K and L electron shells. The K-alpha line (Pb K) is a penetrative high-energy wavelength and

is used to measure multiple layers of paint; however, the K-alpha line has poor

reproducibility, producing high standard deviations and elevated instrument detection limits.

The L-alpha (Pb L) is less penetrating and may provide false negative data; however, it is

useful for confirming the presence of lead-based paint on the exposed layer. Therefore,

E & E used both levels, designated as Pb L and Pb K, to provide a complete assessment of

the results.

The three most frequently occupied rooms or areas of the residence were screened.

Up to four surfaces (painted woodwork and walls) were evaluated in three separate rooms.

The subject areas were the kitchen, the room next most utilized by the child, and the child's

bedroom. If these rooms were unpainted or overlapped in function, or if no children were

present in the home, other rooms were selected. Three 60-second readings were taken from

each screened material.

Unpainted surfaces such as paneling, wallpaper, and unpainted woodwork were not

screened. Materials with metal substrates were not analyzed due to possible lead contribution.

When painted woodwork was screened, three separate readings were taken at three different
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locations on the woodwork. When screening the painted walls, one reading was taken on

each of three separate wall areas, either on the same wall or on different walls within a room.

For exterior paint, three separate areas on the outside of the structure were screened for lead.

As with interior screening, unpainted surfaces were not considered. The selection of area to

be screened for interior and exterior areas was based on the apparent differences in the color

and/or age of paint, the apparent condition of paint, and the differences in surfaces (for

example, siding versus trim).

Daily instrument detection limits (IDLs) for both the Pb L and PB K results were

determined by calculating three times the standard deviation of the mid-range National

Institutes of Standards and Technology (NIST) standard results. Values reported as less than

the IDL are bracketed. Undetected values are reported as the IDL flagged with a "U." All

values are reported in mg/cm .

All sample collection, preparation, QA/QC, and analysis were conducted according to

EPA's ERT SOP for the Spectrace 9000 XRF (see page H-7). QA/QC procedures and results

are presented in Appendix J.
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U.S. EPA ENVIRONMENTAL RESPONSE TEAM
RESPONSE ENGINEERING AND ANALYTICAL CONTRACT

STANDARD OPERATING PROCEDURES SOP: ,713-
PAGE: 4 of 30

SPECTRACE 9000 FIELD PORTABLE X-RAY FLUORESCENCE qgV- 0.0
OPERATING PROCEDURE DATE.' 08/31/92

1.0 SCOPE AND APPLICATION

The purpose of this Standard Operating Procedure (SOP) is to serve as a guide to the sun-up, check-
out, operation, calibration, and routine use of the Spectrace 9000 instrument for field use in screening
hazardous or potentially hazardous inorganics. It is not intended to replace or diminish the use of
the Spectrace 9000 Operating instructions. The Operating Instructions contain additional information
for optimizing instrument performance and for utilizing its for different applications.

The procedures contained herein are general operating procedures which may be changed as required,
depending on site conditions, equipment limitation^ limitations imposed by the Quality
AssurancexQuality Control (QAVQQ procedure or other protocol limitations. In all instances, the
procedures finally employed should be documented and included in any or all final reports.

1.1 Principles of Operation

X-Ray Fluorescence (XRF) Spectroscopy is a non-destj-uctive qualitative and quantitative
analytical technique used to dftCTr1"*1* the chemical composition of samples. In a source
"imri XRF analysis, primary X-rays emitted from * sealed radJotsotope source are utilized
to irradiate samples. During interaction of the source X-irays with samples, the source X-rays
may either undergo scattering (dominating process) or absorption by sample atoms in a
process known as the photoelectric effect. This most useful analytical phenomenon originates
when incident radiation knocks out an electron from the innermost shell of an atom. The
atom is crritcd and releases its surplus energy almost imitanUy by .filling the created vacancy
with an electron from one of the higher energy shells. This rearrangement of electrons is
associated with the emission of X-rays characteristic (in terms of energy) of the given atom.
This process is referred to as emission of fluorescent X-irays (fluorescent yield). The overall
efficiency of the process described is referred to as exaltation efficiency and is proportional
to the product of the absorption coefficient and the fluorescent yield.

The Spectrace 9000 utilizes characteristic X-ray lines originating from the innermost shells
of the atoms K. Land occasionally M. The characteristic X-ray lines of the K series are the
most energetic lines for any element and. therefore, are the preferred analytical lines. The
K lines are always accompanied by the L and M lines of the same element However, being
of much lower energy than the K lines, they can usually be neglected for those elements for
which the K lines are analytically useful. For heavy elements (such as cerium (Ce), atomic
number (Z)»58, to uranium (U). Z«92). the L lines arc the preferred lines for analysis. The
L, and L, lines have almost equal intensities, and the choice of one or the other depends on
what interfering lines might be present. A source just energetic enough to excite the L lines'
will not excite the K lines of the same element. The M lines will appear together with the
L lines.
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The Spectrace 9000 Operating instructions contain a table that identifies the X-rays (K. or
L) and elements measured for each excitation source.

An X-ray source can excite characteristic X-rays from an element only if the source energy
is greater than the absorption edge energy for the particular line group (e.g^ K absorption
edge, L absorption edge, M absorption edge) of the element. The absorption edge energy B
somewhat greater than the corresponding line energy. Actually, the K absorption edge energy
is approximately the sum of the K. L, and M line energies, and the L absorption edge energy
is approximately the sum of the L and M line energies of the particular element.

Energies of the characteristic fluorescent X-rays are converted (within the detector) into a
tram of electric pulses, the amplitudes of which are iineariy proportional to the energy. An
electronic multichannel analyzer (electronic unit) measures the pulse amplitudes, which B the
basis of a qualitative X-ray analysis. The number of counts at a given energy is representative
of element concentration in a sample and is the basis for quantitative analysis.

LL1 Scattered X-rays

The source radiation is scattered from the sample by two physical processes: coherent
or elastic scattering (no energy loss), and Compton or inelastic scattering (small
energy loss). Thus, the backscatter (background signal) actually consists of two
components with X-ray lines close together. The higher energy line is equal to the
source energy. Since the whole sample takes pan in scattering, the scattered X-rays
usually yield the most intense lines in the spectrum. Since the scattered X-rays have
the highest energies in the spectrum, they contribute most of the total measured
intensity signal.

\2 Sample Types

Solid and liquid samples can be analyzed for elements aluminum (Al) through uranium (U)
with proper X-ray source selection and instrument calibration. Typical environmental
applications are:

• Heavy metals in soil (ih-situ or samples collected from the surface or from bore hole
drillings, etc.), sludges, and liquids (e.g, lead (Pb) in gasoline)

• Light elements in liquids (e.g^ phosphorus (P), sulphur (S). and chlorine (O) In
organic solutions)

• Heavy metals in industrial waste stream effluents
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• PCB in transformer oil by C analysis

• Heavy metal air paniculates collected on membrane filters, either from personnel
samplers or from high volume samplers.

• Lyf** in paint

10 METHOD SUMMARY

The Spectrace 9000 Portable XRF Analyzer employs the radioactive .isotope sources iron-55 (Fe-55).
cadmium-109 (Cd-109), and amenaum-241 (Am-241) for the production of primary X-rays, gtcfa
source emits a specific energy range of primary X-rays that cause a corresponding range of elements
in a sample to produce fluorescent X-rays. When more than one source can excite the element of
interest, the appropriate sources) is selected according to its excitation efficiency for the element of
interest. See page 1-2 of the Spectrace 9000 Operating instructions lor a chut of source type verm
element range.

The sample is positioned in front of the source-detector window, and sample measurement is initiated
which exposes the sample to primary radiation from the source. Fluorescent and backscattered X-rays
from the sample enter through the beryllium (Be) detector window and are counted in the high
resolution mercuric iodide (Hglj) detector.

Elemental concentrations are computed using a Fundamental Parameter (FP) algorithm of the form:

Concentration • R x S x (1 + SUM {A, x C.})

•R* is the measured anaiyte X-ray intensity relative to the pure element: *S" Is a calculated sensitivity
coefficient. The quantity SUMO is a summation of *n'-element absorption-eoaancemeat terms
containing f?lTTilitfff alpha-coefficients and iterauvety computed element concentrations. The
Spectrace 9000 utilizes FP XRF calibrations derived from theoretical considerations (as opposed to
empirical data). Tne menu-driven software in the Spectrace 9000 supports multiple XRF calibrations
called 'Applications.' F.STB Application is a complete analysis configuration including elements to
be measured, interfering elements in the sample, and a set of F? calibration coefficients.

The measurement time of each source is user-selectable. The shorter source measurement times (15 •
30s) are generally used for initial screening and hot spot delineation, while longer measurement times

• (30 • 500s) are typically used for higher precision and accuracy requirements.

3.0 SAMPLE PRESERVATION. CONTAINERS. HANDLING AND STORAGE

This SOP specifically describes equipment operating procedures for the Spectrace 9000; hence, this
section is not applicable to this SOP. •
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4-C INTERFERENCES AND POTENTIAL PROBLEMS

The total method error for XRF analysis is defined as the square root of the sum of squares of both
instrument precision and user or application related error. Generally, the instrument precision is the
least significant source of error in XRF analysis. User or application related error B generally more
significant and will vary with eacn site and method used. The components of the user or application
related error are the following.

4.1 Sample Placement

This is a potential source of error because the X-ray signal decreases as the distance from the
radioactive source is increased. However, this error is minimized by maintaining the same
distance for each sample.

42 Sample Representivity

This can be a major source of error if the sample does not represent the site. Representivity
is affected by the soil macro- and micro-heterogeneity. For example, a site contaminated with
pieces of slag dumped by a smelting operation will be more heterogenous than a she
contaminated by liquid plating waste. This error can be «•"»"'"'•»•** by either mixing a large
volume of sample prior to analyzing an aliquot, or by analyzing several locations (in-sitn) at
each sampling point and averaging the results.

43 Reference Analysis

Soil chemical and physical matrix effects may be corrected by using Inductively-Coupled
Plasma < ICP) or Atomic Absorption (AA) spectroscopy analyzed site-specific soil samples as
calibration samples. A major source of error can result if the samples analyzed are not
representative of the site and/or if the analytical error is large. Additionally, when comparing
XRF results with reference analyses results, the efficiency of the sample digestion reference
analysis should be considered. Some digestion methods may breakdown different sample
matrices more, efficiently than others.

4.4 Chemical Matrix pffT« (Due to ..the Chemjcal Composition of the Sample)

Chemical matrix effects result from differences in concentrations of interfering elements.
These effects appear as either spectral interferences (peak overlaps) or as X-ray
absorption/enhancement phenomena. Both effects are common in soils contaminated with
heavy metals. For example, Fe tends to absorb copper (Cu) X-rays, reducing the intensity
of Cu measured by the detector. This effect can be corrected mathematically through the use
of FP coefficients.
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4.5 Physical Matrix Effects (Cue to Sample Morphology;

Physical matrix effects are the result of variations in the physical character of the sample.
They may include such parameters as parade size, unifonniiy, homogeneity, and surface
condition. For example, consider a sample in which the analiyte exists in the form of very fine
parades within a matrix composed of much courser material. If two separate atiquots of the
sample are prepared in such a way that the matrix partidei in one are much larger than in
the other, then the relative volume of anaiyte occupied by the anaiyte-containing particles will
be different in each. When measured, a larger amount of the anaiyte will be exposea to the
source X-rays in the sample containing finer matrix panides: this results in a higher intensity
reading for that sample and. consequently, an apparently higher measured concentration for
that element.

4.6 Application Error

Generally, the error in the application calibration is ittdgnificant (relative to the other
sources of error) ]£ the instrument's application operating instructions are followed correctiy.
However, if the sample matrix varies significantly from the design of the application (e.g,
using the soils application to analyze a 50% iron mine tailing sample) the application error
may become significant.

4.7 Moisture Content

Sample moisture content will affect the analytical accuracy of soils or sludges. The overall
error may be a secondary when the moisture range is small (5-20%), or it may be a major
source of error when measuring the surface of soils that sac saturated with water.

4.8 Cases of Severe X-ray Spectrum Overlaps

When present in the sample, certain X-ray lines from different dements can be very dose in
energy and. therefore, interfere by producing a severer/ overlapped svj

The typical spectral overlaps are caused by the K, line of element Z-l (or as with heavier
rnts. Z-2 or Z-3) overtopping with the K, line of element Z. This is the so-called

interference, Since the K,JC, Intensity ratio for the |jveti element mualty varies from 5:1 to
7:1, the interfering element. Z»l, must be present in large concentrations in order to disturb
the measurement of anaiyte Z- The presence of large concentrations of vanadium ( V) could
disturb the measurement of chromium (Or). The V K, aind K, energies are 4.9S1 and 5.427
Kev, respectively. The Cr K, energy is 5.41 Kev. The resolution of the detector is
approximately 270 eV. Therefore, large amounts of V in a sample will result in spectral
overlap of the V K, with the Cr K, peak. The Spectrace 9000 uses overlap factors to correct
for KJK, spectral overlaps for the elements of interest for a given application.
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Other interferences are K/L. KM. and L/M. While these are less common, the following are
examples of a severe overlap:

AsKm/PbL.,SKJ>bM.

In the arsenic (Asyiead case. Pb can be measured from the Pb L, line, and arsenic from either
the As K, or the As K, line this way the unwanted interference can be corrected. However.
due to the limits of mathematical corrections, measurement sensitivity is reduced. Generally.
As concentrations in samples with PtrAs ratios of 10:1 or more can not be efficiently
r^\nj\*tf4 This may result in zero As being reported regardless of what the actual As
concentration is.

5.0 EQUIPMENT / APPARATUS

5.1 Description of the Spectrace 9000 System

The analyzer utilizes the method of Energy Dispersive X-Ray Fluorescence (EDXRF)
spectrometry to determine the elemental composition of soils, sludges, aqueous solutions, oils,
and other waste materials.

The Spectrace 9000 analyzer includes three compact, sealed radiation sources contained in
a measuring probe. The three escalation sources provided are Fe-55. C4-109 and Am-241.
The analyzer software automatically selects which sources to use and the measurement «««t-*
for each source based on stored information for each application. The probe is equipped
with a high resolution Hgl, detector. This probe is connected by cable to an environmentally
sealed electronic module.

The electronic unit provides internal non-volatile memory for storage of 120 spectra and 300
multi-element analytical reports. An RS-232 serial port is provided for downloading data and
spectra to a peripheral device. The multi-element analytical reports and the 2000-channei
spectra can be displayed on the instrument's LCD panel. The replaceable and rechargeable
internal battery provides for field-portable operation.

The Spectrace 9000 is supplied with three factory-installed FP-based applications
(calibrations). A "Soil Samples' application is provided for analysis of soils where the balance
of the sample, or that portion not directly measured by the instrument is silica (SiOt). A
Thin Film* application is provided for analysis of thin films such as air monitoring filters or
wipes. A "PbK in Paint* application is provided for analysis of Pb in paint and is reasonably
independent of the type of substrate. Additionally. Spectrace will develop calibrations to
meet new user applications (e.g, adding elements to the present 'Soil Samples' application).
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The Spectrace 9000 can be powered from a 115-voit (or 220-voit) wall outlet or from its
four-hour capaaiy battery. It can be operated in temperatures ranging from 32 to 120*
Fahrenheit (F).
The probe and electronic unit may be exposed to a light rain. However, additional protection
is provided when the system i electronic unit and probe) is contained in the optional water
repeiiant carrying case.

•N

5.2 Equipment and Apparatus List

5.2.1 Spectrace 9000 Analyzer System

The complete Spectrace 9000 Analyzer System includes:

• Analyzer unit for data acquisition, processing and display

• Hand-held probe induding:
•High-resolution Hgl, detector
•Three excitation sources ("Fe, l"Cd, "'Am)
•Safety cover

• Probe laboratory stand with the following:
•Base for table top use
•Safety shield over sample
•Positioning fixtures for standard 30mm and 40mm X-ray sample cups

• Interconnecting cable

• RS-232C Interface cable

• Two blank fhf¥ 'mnplft

• Pure clement check samples

• Battery charger

• Battery pack

• System carrying/shipping

Spectrace 9000 Operating Instructions, application software and utilities
&oftwsi%. The application software is specific to each unit and cannot be
interccanged between different units. The software is identified by the serial
number of the unit.
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5^2 Optional Items

• 31-nuliimeter (mm) diameter sample cups

• XRF polypropylene film. 0.2 mil thick
~\

Field carrying case

• Peripheral devices such as a printer or IBM compatible Personal Computer
(PC)

• Spare probe window assembly

Spare battery pack, charger and charger adaptor (required to charge spare battery
outside of data unit)

See the Spectracc 9000 Accessaries Price List for additional options.

For mobile lab or laboratory X-ray sample preparation accessories, such as drying
ovens, grinders, sieves, etc. consult general laboratory equipment suppliers.

523. Limits and Precautions

The probes should be handled in accordance with the following radiological control
practices:

1. The probe should always be in contact with the surface of the material being
analyzed and the analyzed material should completely cover the probe
opening (aperture) when the sources are exposed. Do not remove a sample
or move the probe while the indicators show SOURCE ON.

SOURCE ON indicators are:

•the message on the screen 'SOURCE ON*
•the flashing light at the base of the probe.

2. When the sources are exposed, under no circumstances should the probe be
pointed at the operator or surrounding personnel

3. Do not place any pan of the operator's or co-worker's body in line of
exposure when the sources are exposed or partially covered.

4. The probe must be covered with the safety cover or laboratory safety shield
when not in use.
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5. Spectrace instruments must be notified immisdiately of any condition or
concern relative to the probe's structural integrity, source studding, source
switching condition, or operebility.

6. The appropriate state agency or the Nuclear Regulatory Commission (NRQ
office must be notified (see factory supplied data on radiological safety)
ipyimdia^ of any damage to the radioactive source, or any loss or theft of
the device.

?. Labels or instructions on the probe(s) must not be altered or removed.

8. The user must not attempt to open the probc.

9. The source(s) in the probe must be leak-tested every six months as described
in the Spectrace 9000 Operating Instructions. Toe leak test Certificates
most be kept on file, and a copy must accompany the instrument at all

10. lite probe laboratory safety shield assembly must be used when the probe
is inverted for measuring samples contained in cups.

11. During operation, the probe must be kept lit least 10 feet from computer
monitors and any other source of radio frequency (RF). Some monitors .
have very poor RF shielding and will affect measurement results.

12. The Spectrace 9000 should not be dropped or exposed to conditions of
excessive shock or vibration.

Additional precautions include:

1. The probe cable must never be pulled while unplugging the probe. The
probe plug should be grasped at the ribbed metal connector and squeezed
and pulled gently white unplugging the connector. The connector must
never be forced when plugging in the connector.

2. The handle of the electronic unit must not be routed unless the release
buttons on each side of the handle are depressed.

3. The Spectrace 9000 should not be stored at an ambient temperature below
-4*ForabovellO*F.

4. The battery charging unit should only be used indoors in dry conditions.

5. Battery packs should be changed only in dry conditions.
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5 3 Peripheral Devices

The Soeorace 9000 may be used with a wide range of peripheral devices for electronic data
capture or printed readout as long as they are compatible with the RS-232 serial I/O protocol.
Such devices include terminals, printers, electronic data loggers, personal computers, etc.

-\.
5 J.I Communication Cable Connection

Plug the 25-pin connector of the RS-232 Serial I/O cable into the Spec-Trace 9000 25-
pin D connector ( the connection just below the display screen on the electronic unit)
and the 9-pin connector oc the cable into the serial port of the receiving device.

532 Communication Port Setup

To communicate with an external device, the Spectrace 9000 MUST be set at the
same band rate, word length, and parity as the rvfxervwg Oevks. The Spectrace 9000
allows you to select various configurations for these parameters in the
communication (Comm.) port setup portion of the More submenu (acrrwid from
the main menu). The default COM setup for application and utilities software is

5 JJ User Software

Refer to your PC software manual for details on additional settings that may be
required for proper interfacing between the Spectrace 9000 and your particular
software.

5.4 Instrument Maintenance

5.4.1 Probe Window

Should the probe window become damaged or punctured, it should be replaced as
soon as possible to prevent dust and moisture from entering the probe. Replacement
window assemblies can be ordered from Spectrace Instruments. Note the location
of the window aperture; it is closer to one end of the window plate. Simply unscrew
the old window plate, press any corner of it and remove. Stretch the O-ring for 10
seconds, and lay it back in the groove, The O-ring must lie flat in the groove in
Older for the new window plate to be installed. Install the new window assembly in
the same orientation as the old. If the surface of the window plat is not flush with
the face of the probe, the O-ring has probably come out of the grove. Remove the
assembly, and try the same procedure again.
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5.4.2 Further information and Troubleshooting

Refer to the Spectrace 9000 Operating Instructions for additional detailed
operational and/or maintenance and troubleshooting instructions. If no solution is
found in the «"«^««t_ contact Spectrace instrnmenus for

An instrument log should be maintained to document specific corrective actions
taken to alleviate any instrumental problems, or for recording any service that has
been peitoimed.

6.0 REAGENTS

Generally, calibration standards are not necessary for site screetting and extent of contamination
analyses. Optionally, an application (only the Soil Sample application will be 'Mymfti here) can be
optimized or verified to be 1:1 proportional to another analytical (reference) method. This cu be
done by analyzing a set of Site-Specific Calibration Standards (SSCS) and performing a iftgiesaiuu
analysis on the reference (dependent) and the Spectrace 9000 results (independent) for each element
of concern. In an application, any element's calibration can be adj osied by entering the desired slope
*ff$ offset (intercept) in the Adjust Calibration menu. If any element's calibration hay K*^B •dhHttil
in an application, 'ad)* will appear on the results screen. An adjusted element calibration can be
changed back to the initial slope and offset values of 1 and 0. rapectiveJy, in the application.

6.1 Site-Specific Calibration Standards (SSCS)

SSCS must be representative of the matrix to be analyzed by XRF. The concentration of the
target elements in the SSCS should be determined by independent AA or ICP analyses that
meet acceptable quality levels for referee data.

6.L1 SSCS Sampling

; Section 4.2 on sample representivity. The SSCS samples must be representative
of the matrix to be analyzed by XRF. It does not make sense to collect SSCS
samples in the site containment area if you are interested in investigating off-site
contaminant migration. The matrices may be different and could affect the accuracy)
of the XRF results. If there are two different matrices on site, collect two sets of

A AU1 range of target element concentrations as needed to provide a representative
calibration curve. Mixing high and low concentration soils to provide a full range
of target element concentrations is not recommended due to heterogeneity problems.
Unlike liquid samples, sou<i samples cannot be diluted and re-analyzed. I

i' i
Additionally, collect several SSCS samples in (he concentration range of interest. If
the action level of the site is 500 rag/kg, providing.severai SSCS samples will tend to
improve the XRF analytical accuracy in this concentration range.
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Generally, a mfnimnm of seven appropriate SSCS samples snouid be taken. A
mitiimntn sample size of 4 oz. is recommended. A larger size sample should be taken
to compensate for sites with greater content of non-representative material such as
rocks and/or organic debris. Standard class sampling jars should be used.

6.1.2 SSCS Preparation

The SSCS samples should be either by air dried overnight, or oven dried at less than
105* C Aluminum drying pans or large plastic weighing boats for air drying may be
used. After drying, remove ail large organic debris and non-representative material
(twigs, leaves, roots, insects, asphalt, rocks, etc).

The sample should be sieved through a 10-mesh stainless steel sieve. Gumps of soil
and sludge should be broken up against the sieve using » stainless steel spoon.
Pebbles and organic matter remaining in the sieve should be discarded. The under-
sieve fraction of the material constitutes the sample.

Although a «i»»fr"inq final panicle size of 10-mesh is normally rfcr>Tnni
<m«ii.»r panicle t'Tff may be desired. The sample should be mixed by dividing the
sieved soil into quarters and physically mixing opposite quarters with a dean stainless
sted spoon. Re-combine and repeat the quartering and mixing procedure three
times. Place the sieved sample in a dean glass sample jar and label it with both the
site name and sample identification information.

The stainless steel sieves should be decontaminated using soap and -water. They
should be dried between samples.

One or more plastic XRF sample cups should be filled with the sieved soil for each
SSCS sample. A piece of 0^-mil polypropylene film should be cut and stretched
until it is wrinkle-free over the top of the X-ray sample cup and then sealed using
tty» plastic securing ring. The cup should be labeled using both the site name and
specimen identification information.

Either the XRF sample cup or the balance of the prepared sample is submitted to
the approved laboratory for analysis of the requested elements) by AA or ICP.

7.0 • PROCEDURE

7.1 Prerequisites

If the Spectrace 9000 will be used in a location where AC power outlets are conveniently
accessible, connect the battery charger to the electronic unit and plug the charger cord into
the outlet. The probe cable must be connected before the power is switched on. Plugging
and unplugging this cable with the power on can damage the detector.
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To connect the battery, set the electronics unit on its face and use a fiat blade screwdriver to
loosen the two one-quarter turn fasteners on the back. Remove the battery pack. Inside, find
the cord with the red cap covering the three-pronged plug. Remove the cap and plug it into
the battery pack. Put the battery pack into the unit and tighten the fasteners.

Apply power to the Spectrace 9000 by pressing the <ON> button. The electronic unit may
not come on with the battery charger hooked up if the battery has been totally drained. The
drained battery may require a 10 minute charge prior to startup. In a few seconds the display
shows the version of software. If necessary, adjust the contrast knob located on the underside
of the front display. This knob can be turned so far that the display appears blank.

The initial screen displays for about 10 seconds and then a prompt will ask if the "pre and
date are set correctly. The date MUST be set correctly otherwise serious errors in the source-
decay compensation can result. Additionally, the results tabiss jnrlnrtp the time *^ri date of
analysis. The main menu appears after the time and date screens.

If a •battery low* message appears, recharge or change the battery before proceeding, or
operate the unit using line voltage.

Allow the Spectrace 9000 to warm up for approximately 30 onnntes after it has been turned
on before performing analysis,

7.1.1 Gain Control

Automatic gain compensation is a feature of both the Soil and Thin Samples
applications that allow operation of the instrument over a wide range of ambient
temperatures •nd from one day to another without «*"«v*«frt <»•««« To "»»"***«» thi«
gam. control compemauon. it is ueceaaxy to operate it twawM^fy with a mHiitnnm
acquisition time of SO seconds on the Cd-109 source. If the automatic gain control
fails or is out of range, an error message will appear on the screen. If the error
message continues to appear after repeat analyses, then the Cd-109 measurement
time should be cheered and/or an energy calibration should be performed. If the
problem continues, contact Spectrace Instruments for heip. j.

•• ' ; 'y
1.12 Setting Data and Spectrum Store/Send Mode ,

"• "f1 _
The Set stare/send modes option is located in the More screen of the main menu.
Data and/or Spectrum storage must be enabled for automatic on-board storing to
occur. Sufficient memory is available to store up to 300 sets of analytical results and
up to 120 spectra (spectra for 40 samples since each sample has three spectra). .
When the available spectra or results memory is fuU. the spectra or results storage
mode is disabled. The filled spectra or results memory must be deared (deleted) and .',;.
the respective store mode enabled before results and/or spectra will be stored again. ,,
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General Keys and Menu Software

This section outlines the general keys and basic menu software. Flow charts which describe
the menu structure in detail are located in pages 4-13 through 4-17 of the Spectrace 9000
Operating Instructions.

-*.

7.2.1 The Keyboard

The row of numeric keys under the LCD screen performs functions defined by labels
that the software writes (a menu) to the bottom line of the display. As you move
through the various menus, the keys are redefined to provide an efficient user
interface.

The keypad to tbe right of the screen is used for numeric entry. The
<CONT/PAUSE> key (referred to as the <CONT>) is used:

•to enter information as an <ENTER> key
•to begin an analysis
•to pause an analysis in progress

The <•-> (left arrow) key is used to edit entries before pressing <CONT>.

122 The Measure (Ready) Screen

This main menu selection displays the application name, revision date and the count
times for each of the three sources, and accesses other options (see flow diagrams in
Spectrace 9000 Operating Instructions).

7.23 The Choose an Application Screen
i

This main menu wtecuoii lists the applications currently loaded in the unit.
Applications are selected and source measurement times may be modified in this
screen (see flow diagrams in Spectrace 9000 Operating Instructions).

7.2.4 ' The Review Stored Results Screen • •
Cjt' h' - • > . . . ; ; . . ' . , ' . ' • ' ' . '

This main menu selection lists the stored results. Up and Down scroll are used on
many screens. When Up and Down are displayed, pressing the <0> (zero) key will
toggle to P^UP and PgDN for rapid movement through long lists. Stored results may
be reviewed, ddeted. or sent out the COM port (see flow diagrams in Spectrace 9000
Operating Instructions).
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7.2J The Review Stored Spectra Screen

This main menu selection lists the stored spectra which may be deleted or
transmitted to the COM port (see flow diagrams in Spectrace 9000 Operating
Instructions). You cannot review spectra under this screen. Spectra may be
reviewed in the Examine Spectrum portion of the More screen (accessed from the
main menu) or in the Examine Spcarum portion of the Results screen under the
Mon Options menu selection.

T2& The More (Other Functions) Screen

This main menu selection lists the following functions:

•510 tlff
•Comm, pen setup
•Set store tsend modes
•Application maintenance
•Examine speeavm

7.2.7 The Results Screen

At the end of the analysis the Results screen is displayed, If the automatic Sun
Remits mode is enabled, you will be prompted for sample identification (ID) before
the Results screen is displayed. Up or DOWN scrolls the screen to see more results.
When Up and Down are displayed, pressing the <0> key will toggle to PgUP and
PgDN for rapid movement through long lists, Said transmits the results report to
the COM port. Stare prompts yon to enter an ID and then stores the results in the
memory, u^asr «« imjpf^^t^y t^jn. oiKMhw analysis ty=>e- Ope will bring up ine
first of two screens (the second screen is located under Mor« Opo of the first screen)
of special options under the Results screen (sets flow diagrams in Spectrace 9000
Operating Instructions). The most frequently used functions are the Examine
Spectrum and EnableJDuable Display Thresholds located on the second screen of
options.

7J Preoperational Checks

73.1 Energy Calibration Check , (

The energy calibration check is performed dairy in the field to verify proper energy
calibration. To do this, place the safety cover on the probe. Select the Soil Samples1!
application and measure the safety shield using; a minimum acquisition time of 60
seconds. for each source. Save the results and spectra for documentation. Select!
Examine Spectrum under the More Options selection of the Results screen. Examine
the
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spectrum of each source. Locate and record the centroid KeV (using the x!2
horizontal magnification) for each of the following peaks:

Source Peak Theoretic*! Spec-uVatioo
(KeV) (K.V)

Cd-109 Pb L-alpha 1034 +/- 0.040
Pb L-beta 1161 +/- 0.040
Pb L-gamma 14.76 +*• 0.040
Emission peak 22.10 +/• 0.040

Fe-55 S K-alpha 231 +/- 0.010
Emission peak 5.89 +/• 0.010

Am-241 PbL-alpba 1034 4-^ 0.050
Pb L-beta \2£l -*-/- 0.050
Emission peak 593 +

Perfuim an Energf catibranan (see Specif ace 9000 Operating Instructions) and then
do another if any of the peaks fail to meet specification. The energy calibration
check should be performed once at the beginning of the day, after an energy
calibration, after loading an application, and whenever the instrument exhibits a
persistent drift.

732 Resolution Check

The resolution check craminn the detector's ability to resotve X-ray energies. This
should be performed once at the beginning of the day. Select the Soil Samples
application, and measure a sample of iron using a minimum acquisition time of 60
seconds for the Cd-109 source. Save the results and spectra for documentation.
Select Examine spectrum under the More Options screen of the Results screen.
Examine the Cd-109 spectrum. Locate and record the^maximum peak counts (must
be >1000 counts) of the iron K-alpha peak (6.4 KeV) using the x!2 horizontal
magnification. Divide the maximum peak counts by two. Examine the right side of
the peak and record the counts and KeV of the channel just above one-half the
•"•""""p peak count value. Famine the left side of the peak and record the counts
and KeV of the channel just below one-half the mmnnn peak count value.
Subtract the left-side KeV from the right-side KeV. The difference should be less
than 0300 KeV. If the unit fails to meet this specification, call Spectrace
Instruments for assistance.
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733 Blank (Zero) Sample Check

The blank (Zero) sample check is performed to monitor the instrument's zero drift.
This should be done once at the beginning of the day, after an energy calibration.
after loading an application, and whenever the instrument exhibits a persistent drift
on a blank or tow level sample.

Mount the probe in the laboratory stand and sdea the Soil Samples application.
Disable the display thresholds. This will permit results less then one standard
deviation (STD) to be displayed (even negatives). Measure the Teflon31 blank
provided with the unit using a minimum acquisition time of 60 seconds for nrtt
source. Review the results table. Most (95%) of the elemental results should be
0 ±(2 x STD) (their respective standard deviation), and all of them (99%) should be

0 ±(3 x STD) (their respective standard deviiition). Repeat the measurement
if the unit fails to meet these specifications. If several elements continue to be
significantly out of these specifications, check the probe window and the blank
sample for contamination or perform the Acquire faidcground data operation located
in the Measure (Ready) screen option. Perform the blank (Zero) sample check
again. Save the results and spectra for documentation. Enable the display thresholds
prior to sample analysis after the blank sample ciuxk procedure is completed.

73.4 Target Element Response Check

The purpose of the target element response check is to ensure that the instrument
and the selected application are working property prior to performing sample
analysis. This check should be performed at the beginning of the day. Use low, mid.
and high ""•p*** or standards with known concentrations for some or all of the
target elements to be checked. Select a low sample near the quantitation limit of the
target elements. Select a mid sample near the sine action level and a high sample
near the «"•*»•««•" concentration of the target elements cipaied on site.

i '
These samples should be measured using the same source acquisition times that will
be used for sample analysis. Save the sample check results and spectra for
daeamentMian. '
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Selecting Source Measuring Time

The source measuring time may be modified under .the Measure screen. Zero (second*)
owuiihnf tiat tooatid never be ttkrttri for any •ource for any application. Generally, for
source measurements up to 1000 seconds, the element detection limit will be reduced by 50%
for every four-fold (x4) increase in source measuring time. The elements are grouped
together according to the radioisotope used for their excitation with typical minimum
detection limits shown in Sections 7.4.2, and 7.43,

Automatic gain compensation is a feature of both the Soil and Thin Samples applications
which allows operation of the instrument over a wide range of ambient temperatures and
from one day to another without standardization. To maintain this gain control

ii jj necessary occasionally to operate with a mtfiiqiqm acquisition *"*«* of 50
seconds on the Cd-109 source.

The ReaUlive option toggles between real time (true clock time) and live time (total time the
instrument is counting). The latter adds time to the analysis to make up for the time the
system is busy processing pulses.

7.4.1 Minimum Source Measuring Times

A minimum measuring time (real or live) of 20 seconds for the Fe-55 source. 30
seconds for the Cd-109 source, and 10 seconds for the Am-241 source is

when using the Soil Samples application. Measuring times for a
source that rimes a target element can be increased if lower detection limits are
required.

When using the Thin Samples application, the measuring time for any source may
be reduced td 10 seconds if the source does not 'excite a target element since this
application does not correct for inlereiement effects. If a source excites a target
element., a minimum measuring time (real or live) of 60 seconds for the Fe-55
source, 60 seconds for the Cd-109 source, and 120 seconds for the Am-241 source is

A minimum of 60 seconds is rrnimmrnrtftl for the Cd-109 source when using the
PbK in Paint application. . . 3 '
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7.4.2 Typical Minimum Detection Limits (MDLs) for the Soil Samples Application

For source measuring times of 60 seconds, the typical element milligram per
kilogram (mg/kg) MDLs for the Soil Samples application are

Source Qenem ^ nf/kgMDL

Fe-55 Potassium (K) 322
Calcium (Ca) 150
Titanium (TI) 110
Chromium (CrLo) 180

Cd-109 Chromium (CrHi) 525
Manganese (Mn) 410
Iron (Fe) 225
Cobalt (Co) 205
Nickel (NO 125
Copper (Cu) 90
Zlac(Zn) 70
Mercury (Hg) 60
Arsenic (As) 50
Selenium (Se) 35
Lead (Pb) 30
Rubidium (Rb) 10 .
Strontium (Sr) 10
Zirconium (Zr) 10
Molybdenum (Mo) 10

Am-241 Cadmium (Cd) 180
Tin (Sn) 100
Antimony (Sb) 65
Barium (Ba) 20

Generally, for source measurements up to 1000 seconds, the element detection limit
will be reduced by 50% for every four-fold (x4) Increase in source measuring time.
Additionally, more elements may be added to the Soil Samples application. Contact
Spectrace Instruments for information about modifications to applications.
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7.43 Typical Minimum Detection Limits (MDLs) for the Thin Samples Application

For source measuring times of 200 seconds for the Fe-55 and Cd-109 sources, and
800 seconds for the Am-241 source, the typical element microgram per square
centimeter (cnr) MDLs for the Thin Samples application are:

Fe-55 Potassium (K) 0.40
Calcium (Ca) 0.20
Titanium (Tf) 0.15
Chromium (CrLo) 0.40

Cd-109 Chromium (CrHi) 0.90
Manganese (Mn) O65
Iron(Fe) O65
Cobalt (Co) 030
Nickel (NO 030
Copper (Cu) O65
Zinc (Zn) O40
Mercury (Hg) a45
Arsenic (As) 0.40
Setemum (Se) 0.15
Lead (Pb) 030
Rubidium (Rb) 0.10
Strontium (Sr) 0.10
Zirconium (Zr) 0.15
Molybdennm (Mo) 0.10

Am-241 Odnnum (Cd) 23
Ttn(Sn) 23..
Antimony (Sb) 13
Barium (Ba) 0.70

Generally, for source measurements up to 1000 seconds, the element detection limit
will be reduced by 50% for every four-fold (x4) increase in source measuring time.
Use of thick filters, filters with high background or contamination will result in
higher MDLs >nd require a frflrJrgrwn'fl tubnrrhon Additionally, more elements
may be added to the Thin Samples application. Contact Spectrace Instruments for
information about modifications to applications.

73 Sample Handling and Presentation

When making XRF measurements, be sure to "i?'n'?'^ constant measurement geometry in
order to minimi^ variations in analysis results. Document any anomalies in measurement
geometry, sample surface morphology, moisture content, sample grain size, and matrix (see
Section 4.0).
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7.5.1 Soil Samples

Soil samples may be analyzed either in-situ or in prepared X-ray sample cups. The
Soil Samples application assumes the sample to be infinitely thick. For in-situ
measurements this is almost always the case but for sample cup measurements it is
advisable to fill the cup nearly full and tap it on the bench to compact the soiL This
ensures that the sample is as .uniformly thick as possible from sample to sample. The
Spectrace 9000 laboratory stand and safety shield should be used when analyzing
sample cups.

An area for in-situ analysis should be prepared by removing large rocks and debris.
The soil surface should be rendered flat and compact prior to analysis. The
Spectrace 9000 probe should be held firmly on the ground to maximize insmunent
contact with the ground. The probe should not be moved during analysis. Analysis
of water saturated soils should be avoided. A thin layer of Oil-mil potypropvteBe
XRF film may be mounted on the surface probe to mmimiTii oantantination. Use
of varying thicknesses of plastic (bags) have been shown to interfere in the light
element measurement and may affect the FP calibration of the other element
concentrations. Additionally, plastic may rontain significant levels of target »^Biffni
contamination.

Course-grained soils conditions or nuggets of contaminated material may not permit
a truly representative sample and may adversely affixt the analysis results (typically
by under reporting the target element). Such samples should be prepared before
analysis. Preparation consistency is important to minimm variation in analytical
results.

This application is specifically designed for soil with the assumption that the balance
of the material is silica. If samples with a much lighter balance are analyzed, the
results will typically be elevated by a factor of two to four. Contact Spectrace
Instruments for help in analysis of different matrices.

73.2 Thin (Filter) Samples

The Thin Samples application is for analysis of thin samples such as filters or wipes.
Tne detection limits are iffCTftt by the thickness of -the substrate. Best results are
obtained on the thinnest substrates, Always use the probe safety cover when
measuring thin samples. This is not only for user safety, it also ensures a controlled
background environment and provides a reference signal for the automatic gain
control. Probe safety coven should never be interchanged between instruments.

Fflten and wipes should be prescreened before use. This will establish the
background and contamination levels of the filters or wipes. Care should be used to
prevent zinc oxide contamination from disposable gloves. Small 37-tnm filters can

H-31

ssavitch
00159.0510



U.S. EPA ENVIRONMENTAL RESPONSE TEAM
RESPONSE ENGINEERING AND ANALYTICAL CONTRACT

STANDARD OPERATING PROCEDURES SOP: <7i3
PAGE: - of 30

SPECTRACE 9000 FIELD PORTABLE X-RAY FLUORESCENCE REV. 0.0
OPERATING PROCEDURE ' 08/3192

wAI C,

be mounted between two layers of 0-2-mil thick polypropylene XRF film on 40-mm
XRF cups for analysis. Larger filters can be placed on the probe with a sheet of 0.2-
mii thick polypropylene XRF film between- the filter and probe to prevent the
window from being contaminated. Then the probe safety cover may be placed over
the filter prior to analysis. F3ten should be presented loaded side down and wrinkle
free. •>

733 Lead in Paint

The area selected for analysis should be smooth and representative. The Spectrace
9000 probe should be firmly on the surface to *«•»"""« instrument contact. The
probe should not be moved during analysis.

When used for specimen application. e.g_, on paint chips or non-backed films.
remember to use the probe safety cover. In the PbK Application, you should also
position a thick neutral sample, such as the quartz disk (blank), behind the specimen
before dosing the safety lid. Otherwise, the PbK X-rays excited in the safety cover
will be sensed by the detector. In this application, do not perform the Acaare
background data option from the list of options under the Ready screen.

&JD CALCULATIONS

The Spectrace 9000 Is a direct readout instrument that does not require any calculations.

9.0 QUALITY ASSURANCE/QUALITY CONTROL

9.1 Precision

The precision of the method is monitored by reading the low or mid SSCS selected as
described in Sections 6.1 at the start and end of sample analysis anf| after approximately every
tenth sample (a daily total of seven measurements is i **l|iTtninnM**'** ) Determining the
precision around the site action level can be extremely important if the XRF results are to
be used m an enforcement action. Therefore, selection of an SSGS at or near the site action
level or level of concern is nmrnmrnrtfri The sample is analyzed by the instrument for the
normal field analysts rime, and the results are recorded. The standard deviation for each

>m firment is ralmlatfl The relative standard deviation (RSD) of the sample mean
can be used
to calculate precision. The RSD should be within ± 20% for the data to be considered
adequately precise.

9.1.1 Preliminary Detection Limit (DL) and Quantitation Limit (QL)

A preliminary DL and QL is needed to give the operator an indication of the
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instrument's capability out in the field. A low or blank SSCS sample is selected as
described in Section 6.1. More than one standard may be needed to obtain low or
blank concentration values for each element. Alternatively, the Teflon7* blank may
be used if a blank soil or vxlimtnt sample is unavailable. Disable the display
thresholds to permit display of low or negative restnlts.

The sample is measured ten times without moving it using the anticipated field
analysis measuring time. The standard deviation of the mean for each target element
is ralrvl"*** (using the N-l formula).

If the standard deviation has a fractional component, round up to the next whole
number prior to calculating the DL and QL.

The definition of the DL is three times the calculated standard deviation value.

The definition of the QL is 10 times the calculated standard deviation value,

9.L2 The Method Minimum Detection Limit (MMDL) and Method Quantitation »>«<«
(MOD

The MMDL and MQL may be calculated from the measurement of either a low or
blank SSCS. selected as described in Section 6.1. at the start and end of sample
analysis, and after approximately every tenth sample (a daily total of seven
measurements is recommended).

Disable the display thresholds. This will permit results less then one standard
deviation (STD) to be displayed (even negatives). Measure the SSCS using the same
analysis, measuring time used for the samples. Enable the display thresholds prior
io analyzing the neat sample.

The standard deviation of the mean for each target element to calculated. If the
standard deviation has a fractional component, round up to the next whole number
prior to calculating the MMDL and MQL.

The definition of the MMDL is three times the calculated standard deviation value.

The definition of the MQL is 10 times the calculated standard deviation value.

9.2 Reporting Results

All raw XRF data should be reported induding the individual results of multiple analyses of
samples and sampling points. The average and concentration range pf each multiple analysis
should also be reported.
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A 'reported' value for each analysis or average of multiple analyses should be processed in
the following manner.

1. Round the value to the same degree of significance contained in the SSCS sample
assav values (usually two) if the element's calibration has been adjusted (see Section
&0).

2. Report all values less than or equal to the MMDL as not detected (ND).

3. Flag and note ail values greater than the MMDL and less than or equal to the MQL
are flagged (usually with a 'J* next to the reported value).

4. Report all values above the MQL and within the linear calibration range (if the
element's calibration has been adjusted (see Section 64)).

5. Flag and note all values above the linear calibration range (greater than the highest
SSCS used in the calibration adjustment procedure) with a *•* next to the reported
value.

93 Accuracy

Accuracy, relative to a specific digestion method and elemental analysis procedure, is
determined by sending an XRF analyzed sample (prepared sample cups may be submitted)
out for AA or ICP analysis at a laboratory.

To do a "Hil accuracy r h<|*'*f rriTifir>T^tinfl samples t hoc Id be rnUfttf** throughout the entire
sampling effort. A m «"««•"«« of 10% of the *amplfr should be foUff*f* including a number
of samples at or near the critical level. The results of the metal analysis (dependent) and the
XRF analysts (independent) are evaluated with a regression analysis. The correlation
"*fflHTM (R1) should be 0.7 or greater. All XRF results are multiplied by the slope prior
to substitution for metal analysis results in contouring, kriging programs, or removal volume

Another very important source of potential difference between XRF and AA or ICP results
is incomplete digestion of the l*tr"ipg technique. Since XRF is a total elemental technique,
any comparison with referee results must account for the possibility of variable e

upon the extraction method used and its ability to dissolve the mineral form in
question.

93.1 Matrix Considerations

Other types of QA/QC verification should Include verification that the instrument
calibration is appropriate for the specific site to be a«v*«f«* This indndes
verification of potential multiple soil matrix types that may exist at a site. Matrix
variations that affect the XRF measurement indude large variations in ralrium
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content, such as may be encountered when going from siliceous to calcareous soils.
as well as variations in iron content.

10.0 DATA VALIDATION

10.1 Confirmation Samples

Confirmation samples are recommended at a minimum rate of 10%. Confirmation samples
are required if QA2 data objectives have been established for site activities. Ideallv, the
sample cup that was analyzed by XRF should be the same sample that is sent for AA/ICP
analysis. When confirming an in-situ analysis, collect a sample from a 6 inch by 6 inch area
for both an XRF measurement and confirmation analysis.

The XRF and metals results are analyzed with a regression analysis using either SAS™ or
Statgraphics™ software with the intercept forced through zero. The correlation factor
between XRF and AA/ICP data should be 0.7 or greater.

102 Recording Results

Record all results and monitoring activities in a laboratory or field notebook. Alternatively,
record results electronically on a hard drive or floppy disk.

103 Downloading Stored Results and Spectra

Results (analytical reports) and spectra which have been stored in the Spectrace 9000 internal
memory should be downloaded and captured in disk files on a PC (see Section 5). Spectrace
Instruments provides software for this purpose. Additionally, they provide software to
prepare results or spectra for importing into t spreadsheet. Refer to the instructions
provided with the programs for details on their operation.

Alternatively, other software with terminal data logging capabilities may be used to capture
results and spectra to disk flies.

After capturing results to a file, print a copy and save both the disk files and the printout for
futnre reference and documentation purposes.

11.0 .HEALTH AND SAFETY

When working with potentially hazardous materials, follow USEPA, OSHA. corporate and/Or any
other applicable health and safety practices.

12.0 REFERENCES
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Date:

Site:

Spectrace Serial Number;.

ENERGY CALIBRATION CHECK RESULTS (PbK in Paint Application)

Source Measurement Theoretical Specifications
(KeV) (KeV) (KeV)

Cd 109 Pb L-alpha 10.54 +/- 0.040

Pb L-beta 12.61 +/- 0.040

Pb K-alpha 1 74.96 +/- 0.10

Pb K-alpha 2 72.79 +/- 0.10

RESOLUTION CHECK RESULTS (PbK in Paint Application)

Fe maximum height counts = (minimum 1000 counts)

1/2 maximum counts =

KeV at

KeV at

KeV at

KeV at

Calculated Fe FWHM = _KeV (Specification <0.300KeV)
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Spectrace 9000
Standard Operating Procedure

for the Pb-IN-PAINT Application

I. Introduction

Purpose

The purpose of this document is to describe the operation of TN Technologies' Spectrace
9000 in order to measure the amount of lead in paint. See the Spectrace 9000 instruction
manual for details on unpacking the instrument, general accessories, using other
applications, maintenance and radiation safety etc.

Description of Instrument

The Spectrace 9000 is an X-ray fluorescence analyzer containing radioisotope sources
to provide necessary excitation and a high-resolution X-ray detector for the resulting
elemental fluorescence. It consists of two main components: a probe and an electronics
unit.

Caution: The probe contains radioactive material. Before using this
instrument it is essential that you review the radiation safety
procedures and information in the chapter on radiation safety in the
Spectrace 9000 main manual.

Probe

The probe consists of a sealed aluminum enclosure containing a high resolution mercuric
iodide (Hgl2) detector and three radioisotope X-ray excitation sources. The probe
aperture, through which the analysis is performed, is sealed with a thin, replaceable
plastic film. The probe also contains a preamplifier and bias supply for the detector and
a mechanism to move the radioisotope sources from their shielded location during an
analysis.

Electronics Unit

The electronics unit provides data acquisition, processing, and display capabilities.
Sufficient memory is available to store up to 600 sets of analysis results and up to 100
spectra. An RS-232 port allows stored data to be transferred to another computer. The
graphics display allows direct viewing and qualitative analysis of the X-ray spectra. The
replaceable and rechargeable internal battery provides for field-portable operation.
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II. Operating the Instrument to Measure Lead in Paint

Overview

This section will tell you how to measure lead in paint. The basic steps are:

1. Ready the instrument
2. Turn on the instrument
3. Verity or set the date and time
4. Select the Pb-in-Paint application
5. Turn automatic results storage on or off
6. Select MEASURE from the main menu
7. Verify or set the time to be used for the measurement
8. Run the check procedure if the unit has been off for more than an hour or has

been subjected to a significant temperature change. Calibrate at this point it
necessary and then perform another check.

9. Press the button on the probe or "CONT" on the analyzer to start a measurement.
When the measurement is done, results for the Lead K X-rays and Lead L X-rays
will appear on the screen.

Step 9 may now be repeated for further measurements.

These steps will now be described in detail.

Readying the Instrument

Note: The unit is shipped with the battery disconnected.

To connect the battery, set the electronics unit on its face and use the flat blade
screwdriver provided to loosen the two '4-turn fasteners on the back. Remove the
battery pack. Inside find the cord with the red cap (it covers a three-pronged plug).
Remove the cap and plug it into the battery pack. Put the pack back into the unit—it can
only fit one way. Tighten the fasteners. Note; it is a quarter turn do not rotate more than
necessary.

Set the electronics up with the handle latched in the bench-top position. Carefully plug
the right angle end of the probe cable into the electronics unit and the other end into the
probe handle. Look for the red marks on the connectors to assure proper alignment.

If the unit is to be used on the bench for an extended period, use the battery charger
provided. (It plugs in right next to the probe cable on the electronics unit.)
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Start Up

Press the ON key. In two or three seconds, the display announces the version number of
the software. If necessary, adjust the contrast knob located on the underside of the front
bezel. This knob can be turned so far that the display appears blank.

The initial screen will display for about ten seconds and then the unit will ask if the time
and date are set correctly.

Note: The date must be set correctly otherwise large errors in source-decay
compensation can result. Furthermore, reports include time and date of
analysis; incorrect settings may cause administrative confusion.

N.

After the time and date screens, the Main Menu will appear.

Enabling or Disabling Automatic Storage of Results

MAIN MENU
1 Measure
2 Choose an application
3 Review stored results
4 Review stored spectra
5 More

From the Main Menu screen press 5 (MORE) to bring up the other functions menu.
Press 3 (SET STORE/SEND MODES) to bring up the automatic print screen. Press 4
(STORE) to bring up the automatic store screen.

Press I (UP) and 2 (DOWN) to position the •">" at the "Results:" line and press 3
(MOD) to toggle storing OFF or ON as is desired.

Press 6 (DONE) and you will return to the Other Functions Menu.

Press 6 again (RETURN TO MAIN MENU) and you will return to the MAIN MENU.

H-45

ssavitch
00159.0524



Selecting the Pb-IN-PAINT Application

Press 2 (CHOOSE AN APPLICATION) while the MAIN M E N U is showinu.

Application library index.

> Pb-IN-PAINT
SOIL ANALYSIS w/U, Th, Ag
THIN FILMS

UP
1

DOWN OK EXPND
2 3 4 5 6

QUIT

This brings up the application library index screen that lists the applications in your
analyzer.

UP and DOWN scrolls the application list past the " > " pointer (on the left side of the
screen).

When the " > " pointer is at the application named "Pb-IN-PAINT" press OK. This will
select the lead in paint application.

A question will appear asking if you want to make "Pb-IN-PAINT" the current
application. Press YES.

This will bring up the measurement READY SCREEN.
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Options from the Ready Screen

Pb-IN-PAINT

Analysis Time
Cd
60

Modify | Cal
Quit

1 2

Check) [Options

4 5

Analysis Time

Note the analysis time. The number under Cd is the time in seconds that the source will
be exposed. The default measurement time will be set by the factory. This measurement
time will achieve an acceptable precision based on the source activity. If the words
"Analysis Time" are followed by the letter R. this is real time, that is actual time as
measured by your watch. If the words "Analysis Time" are followed by a the letter L
it indicates that the time is live time, which can be significantly longer than real time.

If you want to change the Analysis Time or switch from live time to real time (or vice
versa) press 1 (MODIFY). This will bring up the modify analysis time screen. To
change the Analysis Time, press 3 (MOD), enter the desired time in seconds, and push
CONT. If you want to switch from live time to real time, press 4 (REAL), or to go
from real to live time, press LIVE. Then press EXIT. Tltiis will take you back to the
ready screen.

Instrument Check

You should check the instrument;(a) at the beginning of each working day, (b) if
it has been off for more than an hour or has been subjected to a significant
temperature change. Also, it is recommended that the instrument be checked every two
hours of operating time. The check procedure assures that the instrument calibration is
valid. The section below titled Checking the Instrument will take you in detail through
the check procedure.

If the check indicates that a calibration should be done, press 2 (CAL). This will take you
through a sequence of standards described below under Calibrating the Pb-IN-PAINT
Application. After each calibration repeat the check procedure.

Press 6 (QUIT) to return to-the Main Menu.
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Performing a Measurement

Place the probe face tlat against the surface that is to he measured. The monopod should
he used to hold the probe still against the wall.

Press "CONT" key or the button on the probe to turn the radiation on and perform a
measurement. The amount of time left in the measurement will be displayed on the
screen.

If the analyzer stops counting down the seconds of the measurement and basically
freezes in the count down, press the continue button to abort the measurement.
When the measurement is done the results will be displayed.

Results are calculated for both the Lead L X-rays, which are not very penetrating, and
for the Lead K X-ray which are much more penetrating.

The Ph-L results mainly indicate the lead content of the surface paint layers, whereas the
Pb-K results are a measure of the total lead to a much greater depth.

Usually the Pb-K results are larger than the Pb-L results. As stated above the K x-rays
indicate lead to a greater depth.

If the Pb-L results are greater than or equal to the Pb-K results it indicates most of the
lead is at the surface. Having both results match gives greater confidence in the result of
lead content at the surface.

The results may be displayed with or without the standard deviation in the result shown
in the units (rag/cnr). To switch from one to the other press "OPTS", then 3 (SHOW
UNITS OR SHOW STD DEVS).

You may store the results by pressing "STORE". The store option will bring up a screen
that allows you to assign a label to the results. If the label starts with a number, this
number will automatically be incremented with each successive store. This will also
happen if automatic storage is on. In this case, you may press CONT to accept the
incremented label, or you may enter a new label in place of it. If the label does not
begin with a number, no automatic incrementing takes place and you will need to enter
a new label every time results are stored.

You may return to the ready screen by pressing "OPTS" and then pressing 8 (RDY
SCREEN). (This is useful if you want to change the analysis time, or run a check on the
instrument.)

Many other options are available under the "OPTS" button, and the user is referred to
the instruction manual for details.
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Starting the Next Measurement

The next measurement may he started hy simply pressing "CONT" or by pressing the
button on the probe while viewing previous results or from the ready screen.

lit. Checking the Instrument

The check procedure will measure a known set of standards and compare the results to
verify the existing calibration.

The instrument should be checked when it is first turned on for a series of measurements
and when the temperature of the environment changes significantly. It is also, a good
quality control practice to check the instrument every 2 hours or so during a working day.

To initiate the check procedure, press "CHECK" from the ready screen. You will be
instructed to place the lead safety cover (the one without a large hole in it) firmly on the
probe. Press 1 (PROCEED). A measurement will be taken. (An energy calibration is
always performed on this sample.)

If the lead checks out okay, you will be instructed to place the aluminum sample
(provided with your analyzer) on the probe. Place the probe on the aluminum sample
and press 1 (PROCEED). A measurement will be taken.

If the aluminum checks out okay, you will be instructed to place the NIST 1.02 rag/cm2

sample on the probe. Place it on the probe, colored side against the probe face backed
by the aluminum sample. Press 1 (PROCEED). A measurement will be taken.

If the instrument is working properly the screen will show "UNIT IS OK" and you may
press any key to continue.

All of the results of the check measurements are automatically stored. You can download
them onto your computer and print them as part of your record for the job performed.
If any of the measurement results are out of limits, you will be instructed to perform a
calibration.
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IV. Calibrating the Pb-IN-PAINT Application

The calibration procedure measures and updates backgrounds and sensitivities. It should
he performed whenever the check procedure so indicates.

The procedure consists of measuring three samples: Aluminum. Steel and the Lead safety
cover. Always perform the check procedure before conducting a calibration.

To initiate the calibration procedure, press 2 (CAL) from the ready screen.

You will be instructed to place the aluminum sample on the probe. Do so, and press 1
(PROCEED). A measurement will be taken.

You will then be instructed to place the Steel sample (provided with your analyzer) on
the probe. Do so. and press 1 (PROCEED). A measurement will be taken.

You will then be instructed to place the lead safety cover sample on the probe and press
1 (PROCEED). Make sure the flat safety cover is fully seated onto the probe. A
measurement will be taken and you will return to the ready screen.

The application is now calibrated. You should now run the check procedure to verify
instrument calibration.
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I. FUGITIVE DUST MODELING

I.I METHOD

The Fugitive Dust Model (FDM) is an approved air quality model designed specifi-

cally to model concentration and deposition impacts from fugitive dust sources (EPA 1988c).

FDM was used to model deposition impacts of fugitive dust or paiticulate matter associated

with the historical operation of the Agriculture Street Landfill (ASL) as summarized in the

following discussion. Figures associated with this discussion are presented in Section 5 of the

Remedial Removal Integrated Investigation (RRII) Report for the Agriculture Street Landfill

Site, and references are presented in Section 9 of the RRII.

FDM is designed to work with either pre-processed meteorological data or with

meteorological data in the stability array (STAR) format. Meteorological data in the STAR

format were used for each modeling scenario examined in this analysis and presented in

Figures 5-1 through 5-4 of the RRII. The STAR format classifies wind speeds into 16 wind

direction and six stability-class categories. For this analysis, meteorological data from the

New Orleans airport (station 12916) were used for the period from 1985 to 1989. This

period was determined to be representative of historical meteorological conditions by a

comparison of wind conditions from this period to wind conditions during the periods from

1930 to 1938 and from 1958 to 1959. Wind conditions from these two periods proved to be

similar to wind conditions from 1985 to 1989, as shown by their respective wind roses (refer

to Figures 2-13, 2-14, and 2-15 of the RRII report). Based upon this similarity, STAR data

from these five representative meteorological years were averaged and the resulting STAR

data file was used for FDM.

FDM can calculate dispersion patterns for a maximum of 121 separate sources, but it

cannot perform calculations for nonrectangular sources; therefore, the modeled areas of the

landfill were approximated by rectangles to simulate the actual areas to be modeled.

1-3
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Emissions for each source were classified according to four separate particle-size classes

presented in Table I-l. A particle density of approximately 1.6 grams/centimeter3 was used

to model the former landfill site. This value was taken from the Standard Handbook for Civil

Engineering (1983) for sand and loose gravel. Gravitational settling velocity and deposition

velocity were calculated internally by FDM for each particle class.

Table I-l

PARTICLE SIZE AND MASS FRACTION DISTRIBUTION FOR FDM ANALYSIS
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL SITE
NEW ORLEANS, LOUISIANA

Average Particle Diameter

Mass Fraction

Class 1

1.25 /xm

0.02

Class 2

4.25 /xm

0.02

Class 3

8 ,urn

0.04

Class 4

20 tim

0.92

Source: EPA, 1990, Air Emission Species Manual, Volume II, Paniculate Matter Species Profiles.

Emission factors for the landfill were calculated for three different types of activities.

These activities included work performed on the active landfill, wind erosion associated with

the exposed areas of the landfill, and building construction performed on the former landfill

site after closure. Work performed on the active landfill was assumed to be dumping and

bulldozing activities. The emission factor associated with dozing activity on the active landfill

was calculated according to the following equation presented in EPA's Fugitive Dust

Background Document and Technical Information Document for Best Available Control

Measures (EPA 1992c). Thejemission factor was:

\1.5 :

M1.4

where

E = paniculate emission rate in kilogram/hour,

s = silt content of soil in percent, or
= 18.6% (average of measured values on site), and

M = moisture content of surface material in percent is 7.9% (default value).

f-4

.T6:V,TUZD:ZT206! DFW1007 APP I-09/27/94-D1

ssavitch
00159.0533



Inserting the values for these variables produces an emission rate for areas of active landfill of

3.0 kilograms/hour, 1.6 tons/month, or 0.83 grams/second.

The emission factor for exposed areas of the landfill was calculated using another

equation from EPA's Fugitive Dust Background Document and Technical Information

Document for Best Available Control Measures (EPA 1992c). This equation is frequently

used to calculate emissions from loose piles of particulate and was used in this analysis as an

adequate method of determining emission rates from exposed soil. This equation is expressed

as follows:

where

E = particulate emission factor in Ibs./day/acre,

s = silt content of soil in percent
= 18.6% (average of measured values on site),

p = number of days with .>_ 0.01 inches of precipitation
= 114 (Climates 88), and

f = % of time wind speed > 5.4 meters/second, or
= 20% (1985-1989 meteorological data).

Inserting these values into the equation yields an emission rate of 30 Ibs/day/acre, 0.46

tons/month/acre, or 3.98 x 10 grams/second/meter . This emission rate was used for

exposed areas of the landfill.

The emission factor for the areas of building construction were taken from EPA's

Compilation of Air Pollutant Emission Factors, Volume 1: Stationary Point and Area Sources

(EPA 1985). EPA does not provide an equation for this type of activity, but it provides a

general emission factor based upon field measurements. The approximate emission factor for

general construction work is 1.2 tons/month/acre or 1.04 x 10^ grams/second/ meter2. This

value applies to construction operation of medium activity levels and moderate silt content.

Therefore, this emission factor was deemed applicable for construction activity on the landfill

and was used in FDM for modeled areas of construction.

1-5
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To determine particulate impacts from a specific source or sources, FDM allows for a

maximum of 1,200 receptor points to be input to the model. A total of 841 receptors was

used in this analysis to accurately determine off-site deposition values from the landfill.

These 841 receptors were comprised of three nested receptor grids. The first grid was a

near, dense grid extending 1,000 feet from the boundary of the landfill in all directions.

Within this grid, receptors were located at 250-foot intervals. The second grid was located

1,000 feet to 2,500 feet from the landfill boundary. This grid was spaced with receptors

located every 500 feet. The third and final grid extended from 2,500 to 1,0000 feet, with a

receptor spacing of 1,000 feet. The grids were set up in this fashion because it was expected

that impacts from the landfill would not extend far beyond its boundary. All emissions were

ground level releases that had no associated plume, and typically, the large particle sizes

comprising dust tend to settle out quickly. This proved to be the case and FDM calculated

negligible deposition impacts on the farthest receptors located 10,000 feet from the landfill.
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LIST OF ACRONYMS

The following list represents many of the acronyms appearing frequently in the text of the quality
assurance/quality control results summary (Appendix J) of the Agriculture Street Landfill Remedial
Removal Integrated Investigation reorted. All acronyms are defined within the text; this list is provided
as a reference guide for the reader.

ASL Agriculture Street Landfill
BEHP Bis(2-ethylhexyl)phthalate
BL Boring location
BNA Base/neutral acid-extractable
CLP Contract Laboratory Program
COC Chain of custody
COD Chemical oxygen demand
CRQL Contract-required detection limit
DCB Decachlorobyphenyl
DL Detection limit
DQO Data quality objective
E & E Ecology and Environment, Inc.
EPA United States Environmental Protection Agency
ERT Emergency Response Team
ESAT Environmental Services and Assistance Team
FID Flame lonization Detector
GC Gas chromatograph
GL Grid location
HUD United States Department of Housing and Urban Development
ICP Inductively coupled argon plasma
IDL Instrument detection limit
MS/MSD Matrix spike/matrix spike duplicate
NIST National Institute of Standards and Technology
OF Open field (open land background)
OVA Organic vapor analyzer
PAHs Polynuclear aromatic hydrocarbons
PbK K-alpha line
PbL L-alpha line
PCDD Polychlorinated dibenzodioxin
PCDF Polychlorinated dibenzofuran
PID Photoionization detector
QA/QC Quality Assurance/Quality Control
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QAPjP Quality Assurance Project Plan
QL Quantitation limit
RAS Routine analytical services
RCRA Research Conservation and Recovery Act
RPD Relative percent difference
RRF Relative response factor
RRII Remedial Removal Integrated Investigation
RSCC Regional Sample Control Center
RSD Relative standard deviation
SAP Sampling and Analysis Plan
SAS Special analytical services
SDG Sample Delivery Group
SMO Sample Management Office
SOP Standard Operating Procedure
SOW Statement of Work
TAL Target anaiyte list
TAT Technical Assistance Team
TCL Target compound list
TCX Tetrachloro-xylene
TOC Total organic carbon
TP Test pit
TR Traffic report
TSP Trisodium phosphate
USDA United States Department of Agriculture
VOA Volatile organic analysis
VOC Volatile organic compound
WP Work Plan
XRF X-ray fluorescence or X-ray fluorometer
%D Percent difference
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J.I QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

The Quality Assurance/Quality Control (QA/QC) procedures governing field and

laboratory activities during the Remedial Removal Integrated Investigation (RRII) of the

Agriculture Street Landfill (ASL) site are fully described in the Quality Assurance Project

Plan (QAPjP). These procedures were used to meet project Data Quality Objectives (DQOs).

Deviations from the QAPjP were anticipated in response to actual versus anticipated field

conditions (e.g., actual versus expected depth of waste or matrix interferences which

precluded meeting QAPjP targets). Deviations from the QAPjP and their potential impact on

the reliability and quality of the sample results are noted in the following sections.

J.I.I Field QA/QC

The QA/QC procedures that were followed maintained the integrity of all sampling

activities during the RRII of the ASL site. Particular efforts were made to provide appropri-

ate field QC samples for each sampling task. These field QC samples provided a means of

estimating the quality of the analytical data. Also, rigorous documentation procedures,

including combined inorganic/organic/dioxin Traffic Reports (TR)/Chain of Custody (COC)

records, and daily sample receipt logs were used to ensure that environmental samples were

tracked from time of sampling to time of shipment to the appropriate Environmental Protec-

tion Agency (EPA) Contract Laboratory Program (CLP) approved laboratory or the EPA

regional laboratory.

The QA/QC procedures were followed to ensure that the project requirements for

precision, accuracy, reproducibility comparability, -and completeness (PARCC) were met.

QC samples collected and submitted from the field were analyzed in CLP laboratories

together with the submitted field (test) samples. Field QC sample data were used to evaluate

sampling, decontamination, and transport procedures as they related to possible sources of

sample contamination, and to determine overall sampling and analytical precision. Summa®

canister laboratory blanks, used in place of field canister blanks, did not impact data quality

useability.

The field QC samples that were collected include: field duplicate samples, trip blank

samples, equipment or rinsate blank samples, field blanks, and split samples (when requested
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by the client). In addition, field QC samples were preserved, documented, and transported in

the same manner as the samples they represent.

Quality assurance consisted of daily review of sample receipt logs and TR/COC

records for consistency, field audits, and a daily check of intended field activities with the

ASL RRII site Sampling and Analysis Plan (SAP).

J.I. 1.1 Documentation

Thorough documentation of all field sampling activities ensured that sample integrity

was maintained during collection, storage and transportation to assigned laboratories. Sample

identification and tracking documents were carefully prepared so that sample identification and

COC was maintained and sample disposition controlled. The sample identification and

tracking system included use of the following documents to maintain sample integrity:

• Field activities/observations were logged on a continuous basis in
field notebooks for all field work and on-site laboratory sample
screening;

• Sample labels. There were two sample labels affixed to each sample
container prior to sample collection. One label contained the unique
sample number provided by the EPA sample management office
(SMO). The other label contained a unique station location which
was used by E & E for sample identification;

• Combined TR/COC records were completed for samples shipped
from the ASL site, and copies were sent to the laboratory with the
samples the Regional Sample Control Center (RSCC), SMO, and the
E & E ASL RRII project office in Dallas, Texas;

• Sample receipt logs were filled out as samples arrived at the on-site
sample receipt area from the field. The sample custodian would use
the daily receipt logs to inventory samples for shipment; and

• Custody Seals were used to seal every container, to ensure the
integrity of the sample during shipment and handling. Custody seals
were also used to seal shipping containers containing the samples.

J.I. 1.2 Field QC Samples

Field QC samples were analyzed in assigned laboratories along with the other field

samples. The purpose of the field QC samples was to assess the sampling and transport
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procedures as possible sources of sample contamination, and to determine overall sampling

and analytical precision. A summary and evaluation of field QC sample results and potential

impact on the data usability are described in Section J.2. A general description of field QC

samples collected is provided below.

Trip Blanks are field blanks that were not exposed to field conditions. Their analytical

results provided an estimate of the overall level of volatile organic compound (VOC)

contamination from all potential sources, including field, transport, and laboratory, that could

impact a sample (except ambient field conditions). Trip blanks were prepared in the on-site

laboratory by adding organic-free deionized water to 40 ml volatile organic analysis (VOA)

vials. One trip blank was included with every sample cooler containing samples to be

analyzed for Target Compound List (TCL) VOCs.

Equipment/Rinsate Blanks are field blank samples designed to demonstrate that sampling

equipment was properly prepared or decontaminated before field use or that cleaning

procedures between sample collection events were sufficient to minimize cross-contamination.

Most rinsate blanks were collected by passing organic-free deionized water over sampling

equipment and treating the water as a sample in terms of handling and analysis. Rinsate blank

samples were analyzed for all applicable parameters. Rinsate blanks for dioxin analysis were

prepared by passing Nanograde isopropyl alcohol over sampling equipment and collecting the

solution. These samples were then sent for dioxin analysis. At least one rinsate blank per 20

samples for each test and per matrix was collected and analyzed.

Field blanks or bottle blanks are blank samples prepared in the field to assess ambient field

conditions. They were prepared by filling empty sample containers at the site with organic-

free deionized water. They were handled like environmental samples and were shipped to

assigned laboratories. A minimum of one field blank per week for each parameter group and

matrix was collected and analyzed.

Dust Filter Blanks were prepared by EPA-assigned laboratories and were handled in the

same manner as sample filters. Blanks were preweighed in zip-lock bags, transported to the
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field, placed in the dust sampling apparatus, and immediately removed after exposure to

ambient field conditions. They were handled as samples and shipped to assigned laboratories

for analysis. Three blanks were submitted for Target Anaiyte List (TAL) metals for all dust

(filter) samples.

Summa® Canister Blanks were prepared and analyzed in and by the laboratory that analyzed

all samples. This has not impacted the data quality or useability for the ASL site investiga-

tion.

Field Duplicates consist of a set of two samples collected independently at a sampling

location during a single sampling event. Field duplicates assess the precision of the overall

sampling and analytical system and were collected at a rate of one per 20 samples for each

matrix and parameter group. The relative percent difference (RPD) between the two sample

results provides a measure of the overall sampling and analysis precision. The RPDs were

calculated as follows:

RPD = (ORIGINAL - DUPLICATE)
(ORIGINAL + DUPLICATE

X 100

Duplicate samples were collected by first homogenizing, then splitting individual samples into

aliquots for analysis, with the following exceptions. VOC duplicate samples were not

homogenized but were sequentially collected. Variability as displayed by the RPD are

expected to be higher than for homogenized samples. The technique required in collection of

both ambient air and flux chamber Summa® canisters yielded concurrently collected,

collocated samples whose RPDs are expected to exceed homogenized samples.

Split Samples are samples collected in the same manner as the environmental sample except

that extra volume was collected so that an aliquot of the sample could be shipped to an

independent laboratory. The results of the two laboratories provides a measure of inter-

laboratory precision.
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J.I. 1.3 Decontamination Procedures

Sampling methods and the use of dedicated or disposable sampling equipment were

selected to minimize decontamination requirements and the possibility of cross-contamination.

Equipment that was not easily or effectively decontaminated was disposed of after sampling.

Field sampling equipment was cleaned at the site prior to use, between sampling locations, as

specified in the ASL Work Plan (WP) and QAPjP, and prior to demobilization. Decon-

tamination of field equipment was noted in the field logbooks and was conducted as follows:

• Steam clean (drilling equipment only) or clean water rinse immedi-
ately after use;

• Soap (trisodium phosphate (TSP) scrub with brushes;

• Clean water rinse (with a steam cleaner for drilling equipment);

• Deionized water rinse;

• Nanograde isopropyl alcohol rinse;

• Air drying and/or deionized water rinse; and

• Aluminum foil wrap (if equipment was not in use immediately).

Water level indicators, tape measures, and other downhole instruments, as well as pH

electrodes and conductivity cells were decontaminated by:

• Clean water rinse immediately after use;

• Detergent wipe or scrub (for down hole instruments only);

• Clean water wipe or rinse;

• Deionized water wipe or rinse; and

• Air drying.

Submersible pumps and interior/exterior surfaces of pump hoses for all pumps used to

purge groundwater wells were decontaminated by the following procedures:
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• Clean water rinse immediately after use;

• Detergent and clean water wash and flush;

• Clean water rinse and flush;

• Deionized water rinse and flush; and

• Air drying.

Tygon tubing used for filtering groundwater samples with peristaltic pumps was

decontaminated between each use by immersing the tube in precleaned containers filled with

one liter of deionized water, and flushing the entire volume through the tubing. Teflon tubing

used for the collection of air samples was purged with clean air prior to sampling.

Two permanent decontamination pads or stations were constructed on site. The

purpose of one of the stations was to contain and collect decontamination fluids and site

derived wastes from personnel and sampling equipment. The other decontamination station

was for decontamination of heavy equipment (e.g., augers, Shelby rubes, and split-spoon

samplers). Two pads were required to prevent cross-contamination between personnel,

equipment, and samples as well as to segregate wastes. The construction of these stations is

fully described in the QAPjP and WP.

J.I. 1.4 Organic Vapor Analyzers

The calibration and operation of organic vapor analyzers (OVAs) followed the

guidance established in the QAPjP Section 7.1.4. Three types of OVAs were used, the

Foxboro OVA 128 (GC), the Foxboro OVA 108, and the Foxboro TVA 1000. The OVA

108 and 128 both use flame-ionization-detectors (FIDs) which measure total VOCs. To

measure the methane-only fraction, a charcoal filter was attached to the probe which absorbed

all VOC compounds except methane. The TVA 1000 incorporates two types of instruments,

an FID and a photo-ionization-detector (PID). These three instruments were used inter-

changeably.

Calibration and response checks of these instruments were performed daily and

weekly. The weekly calibration was to determine the instrument's response to a known

calibration gas (100 ppm of 99.99% pure methane). Daily response checks were used to zero
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the instrument by introducing zero air calibration gas and adjusting the response and

introducing a VOC vapor source and verifying the response. Calibration and response check

records for each instrument were included in the instrument's log and daily health and safety

log.

A field check of instrument function was performed prior to its use in a VOC survey.

First, the instrument was checked to ensure that it was functioning properly by confirming

that the zero reading had not drifted from its calibration point and ensuring the instrument

responded to a VOC source. Because these instruments can be affected by substantial changes

in temperature and humidity during the day, the zero calibration and instrument response were

rechecked routinely during operation. If the instrument did not respond correctly, it was

removed from the field for maintenance and recalibration.

Following the instrument field checkout, background measurements were made for

total VOC and the methane-only fraction, prior to beginning the VOC survey. VOC was

measured with the OVA 108 and 128 instruments by first obtaining a reading without an

activated carbon filter attached to the probe and then repeating the reading with the filter

attached. Total VOC concentration was determined from the first reading (without filter

attached). The methane-only fraction was determined from the second reading (with filter

attached). For the TVA 1000, these measurements were obtained in a different manner. FID

and PID measurements were recorded. Total VOC was measured directly using the FID.

The methane-only fraction was estimated (assuming the absence of other VOCs with ignition

potentials greater then 10.1 electron volts) by subtracting the PID reading (which does not

detect methane) from the FID reading. Measurements of total VOC and methane were

recorded in field logbooks with calibration records and the type of instrument used in the

survey and field.

J.1.2 Off-Site Laboratory QA/QC

Samples collected during ASL RRII field operations were analyzed by laboratories

using approved EPA guidelines, statements-of-work (SOWs) and/or methodologies. The

majority of samples were analyzed through the EPA CLP under Routine Analytical Service

(RAS) or Special Analytical Service (SAS) requests for the most rapid-turn-arbund time

practicable. Laboratory QA/QC requirements are specified in EPA CLP SOWs and/or ASL
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site-specific SAS requests. QA/QC for samples analyzed by the EPA Region VI Laboratory

in Houston, Texas, was internal to the laboratory.

Due to timing or scope of work, a small number of samples were shipped for

analyses outside the CLP or EPA Houston Laboratory systems. Some dioxin samples,

although not formally CLP, were analyzed at the same laboratory and under the exact same

protocol and deliverable requirements as the samples submitted under CLP. Similarly, some

filter samples were analyzed outside CLP, but under the exact same protocol as the remaining

filter samples. Produce samples were analyzed by EPA-approved laboratories and methods

supplied either by the United States Department of Agriculture (USDA) Texas Department of

Agriculture Laboratory or Armstrong Forensics Laboratory. Laboratory services utilized

outside of the CLP or EPA Houston Laboratory systems were procured under the Technical

Assistance Team (TAT) contract following all relevant federal procurement procedures and

the requirements of the analytical project Technical Direction Document (TDD). Meth-

od/matrix/analyte specific QA procedures and sample results were scrutinized under QA

review/data validation. QA data for engineering parameters (e.g., grain size), while not

formally a component of the ASL QA/QC program, were evaluated to determine the

reasonableness of the results.

J.1.2.1 Sample Analysis

Under the EPA Region 6 Houston Laboratory and RAS/SAS, analyses were

conducted for the TCL organics (volatiles, semivolatiles, pesticide polychlorinated biphenys

(PCBs), TAL inorganics (23 metals and cyanide), and dioxins/furans according to the CLP

SOW method noted in Table J-l. All other analyses (physicochemical parameters [e.g.,

alkalinity, cation exchange], water quality parameters [e.g., total dissolved solids, total

suspended solids] engineering parameters [e.g., density, ash] and Resource Conservation and

Recovery Act (RCRA) parameters) were conducted under the CLP SAS with the exception of

five sets of analyses procured outside the SAS program due to scheduling difficulties. These

analyses included 44 air samples for volatiles and methane analysis, 16 cellulose filter samples

for lead analysis, and four vegetable samples for metals (arsenic, cadmium, lead, and
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mercury) and pesticide (chlorinated, organic, carbamate, and phosphate) analysis. The EPA

approved methods for samples analyzed under CLP SAS and outside the CLP are also listed

in Table I-l.

Analytical methods utilized for the samples are referenced in EPA's Contract

Laboratory Program (CLP) - Organic Analysis, Statement of Work (SOW), Contract Labora-

tory Program (CLP), Dioxin Analysis, Statement of Work (SOW), and Inorganic Analysis,

Statement of Work (SOW). Additional EPA references include "Methods for Organic

Chemical Analysis of Municipal and Industrial Wastewater," Appendix A to Part 136 (40

CFR Part 136; October 1984); Test Methods for Evaluating Solid Waste (Physical/Chemical

Methods)," SW-846, Third Edition (September 1986); and Methods for Chemical Analysis of

Water and Wastes," EPA600/4-79-020 (Revised March 1983).

J. 1.2.2 Laboratory QC Samples

QC samples were an integral component of all analytical methodologies used for ASL

testing to ensure that project requirements in terms of RARCC were met. All QC samples

are not applicable to all methods. Analytical methods specified in the QAPjP identify all

necessary QC samples. General types of laboratory QA/QC samples include the following:

Laboratory Blanks

Three types of blanks were routinely analyzed in the laboratories; methods blanks,

reagent blanks, and calibration blanks. Method blanks and reagent blanks were used to assess

laboratory procedures as possible sources of sample contamination. Calibration blanks

established the analytical baseline against which all other blanks were measured.

Method blanks for water and soil samples consisted of deionized water that was

subjected to the entire procedure as appropriate for the analytical method being-used^Jf a

method blank revealed significant contamination, reagent blanks were prepared and analyzed

to identify the source of contamination. Calibration blanks consisting of pure sample matrix

were used to zero the instrument's response to the pure reagent matrix.
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Calibration Standards

Calibration standards were prepared in the laboratory by dissolving a known amount

of each anaiyte in an appropriate matrix. The final concentration calculated from the known

quantities is the true value of the standard. Results obtained from these standards were used

to generate standard curves and thereby quantitate analytes in the environmental sample. In

general, a minimum of five calibration standards were used to generate calibration curves for

organic analyses and three were used for inorganics, except for metals by Inductively Coupled

Argon Plasma (ICP) which used two calibration standards.

Reference Standards

Reference standards were either obtained from EPA or prepared in the same manner

as calibration standards. The important difference in a reference standard is that it is not

carried through the same process used for environmental samples, but is analyzed without

digestion or extraction. A reference standard is used to validate an existing calibration curve

and provide information on the accuracy of the analytical method independent of sample

matrix.

Matrix Spike

Sample matrix spikes were prepared by adding known amounts of target analytes to

environmental samples. These spikes were added prior to extraction or digestion and are

subject to the matrix interferences and analytical errors found in actual samples. Percent

recovery of the spike was taken as a measure of the accuracy of the analytical method and

was calculated as follows:

% RECOVERY - (SPIKED RESULT - ORIGINAL ***""> X 100
AMOUNT SPIKED

Surrogate Standard

For organic analyses, surrogate spikes were prepared by adding known amounts of

non-target compounds to environmental samples prior to extraction. Compounds added are

not expected to be found in samples, but are chemically and physically similar in nature to
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target compounds. The percent recovery was taken as a measure of the recovery of the

analytes and thus, the efficiency of the method. Percent surrogate recovery was calculated as

given above for matrix spike recovery.

Internal Standard

For gas chromatograph mass spectrometer (GC/MS) and GC analyses, internal

standards were prepared by adding known amounts of non-target compounds to the extracted

environmental sample prior to instrumental analysis. The compounds selected are not

expected to be found in the sample, but are similar to the compounds of interest and different

from the surrogate spike compounds. Internal standards were used for calculation of sample

concentrations.

Laboratory Duplicate or Matrix Spike Duplicate

Aliquots of individual samples were prepared in the laboratories and submitted for the

same analytical procedures. The RPD between anaiyte concentrations in the aliquots or

between a matrix spike and matrix spike duplicate for organics, was taken as a measure of the

precision of the analytical method. RPDs were calculated as described in Section J.I. 1.2.

QC Check Samples

Control check samples (e.g., standard paint chip samples) were used to evaluate

analytical techniques. Control check samples were subjected to the entire sample procedure

as appropriate for the method utilized.

Performance Evaluation Samples

Performance evaluation samples were soil samples containing known amounts of

dioxins/furans. They were provided by EPA, and submitted to laboratories performing dioxin

analyses.

J.I.3 X-Ray Fluorescence Field Laboratory QA/QC Procedures

Field screening was performed with a Spectrace 9000 X-ray fluorescence (XRF)

spectrometer on approximately 400 soil samples, including 104 surficial grid samples
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collected from the developed and undeveloped landfill, 10 surficial test pit samples, 60

subsurface interior boring and well samples, 178 subsurface perimeter and background well

samples, and 25 subsurface Almonaster/Higgins boring samples. In addition to soil,

approximately 1,000 residential paints were screened for lead using the Spectrace 9000 XRF.

Initial and daily QA/QC was conducted throughout the analyses in accordance with manufa-

cturer's guidelines and the EPA Environmental Response Team (ERT) Standard Operating

Procedures (SOP) for the Spectrace 9000 XRF. XRF protocol for soils and paint screening

analysis, as well as the ERT SOP, are presented in Appendix H.

J.l.3.1 XRF Soils QA/QC

Daily QA/QC procedures for soils analyses included initial and continuing calibration

verification, and laboratory and field duplicate analyses. In addition, split samples were

submitted to CLP for confirmation of XRF results.

One each high, medium, and low-range National Institute of Standards and Technolo-

gy (NIST) QC check sample was analyzed daily for initial calibration verification. The mid-

range NIST standard was analyzed for continuing calibration verification throughout all

analyses at a frequency of 10% (once per ten samples). Percent differences (%D) between

the known and measured values for both initial and continuing calibrations were calculated for

iron, zinc, and lead results. If %D for any of these analytes was less than 75% or greater

than 125%, results were flagged "J" (estimated concentration). Percent differences (%D)

were calculated where: %D = (sample result/certified result) x 100%. For values less than

three times the instrument detection limit (IDL), the above QA/QC procedures were not be

applied due to the increased instrument variability.

Laboratory duplicate samples were prepared by splitting every twentieth sample into

two samples after homogenizing and drying. Sample preparation is described in Appendix

H.I. RPDs were calculated for iron, zinc, and lead results. Any samples analyzed for which

the associated initial or continuing calibration RPD were greater than plus or minus 35 % were

flagged "J". For values less than three times the IDL, the above QA/QC procedures were not

applied due to the increased instrument variability. Field duplicate samples were collected by

splitting the sample in the field, assigning a unique sample number, and submitting the sample

to the field laboratory as a separate sample. Samples were then prepared and analyzed as
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described in Appendix H.I. Field duplicate samples were collected only from surface soil

locations because boring and well subsurface sampling methodology did not produce sufficient

sample volume for a duplicate. All associated values for which RPD was greater than plus or

minus 35% were flagged "J". For values less than three times the IDL, the above QA/QC

procedures were not applied due to the increased instrument variability.

Four instruments (serial numbers Q024, Q028, Q037, and Q045) were used through-

out the analyses. IDLs for each element and for each instrument were determined by

analyzing the low-range NIST standard a minimum of seven times for each instrument and

calculating three times the standard deviation of the low-range NIST standard result. All

values reported as less than the calculated IDL are bracketed. All undetected values were

reported as the IDL flagged with a "u".

Split samples were submitted to the CLP laboratory for confirmation of the analytical

results at a minimum frequency of 10%. Since XRF analyzes for total metal content, and

CLP methods reflect leachate concentrations, a linear regression was performed for iron, zinc,

and lead rather than a direct comparison of paired sample results. Correlation coefficients

were calculated to show the relationship between XRF and CLP results (see Section J.2.3.1).

J.l.3.2 XRF Paint QA/QC

Daily QA/QC procedures for paint analysis included initial and continuing calibration

verification, initial and continuing blank verification, and duplicate analysis. In addition, split

samples were submitted to CLP for confirmation of XRF results. For values less than three

times the IDL, QA/QC procedures were not applied due to the increased instrument variabili-

ty. QA/QC procedures also were not applied to the lead K-alpha values due to their high

variability and standard deviations (see Appendix H.2).

Four NIST-certified lead in paint standards were analyzed at the beginning of each

day. One mid-range NIST standard was analyzed at the beginning of each set of analyses,

after every 10 samples, and at a minimum of a total of seven times per sampling day.

Percent differences (%D) between the known and measured values for both initialand

continuing calibrations were calculated, where: %D = (sample result/certified result) x

100%. When %D was less than 75% or greater than 125%, corresponding results were

flagged "J".
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Blanks were analyzed at the beginning of each day and after every 10 samples. If

blank results were greater than the instrument detection limit, all affected positive results up

to 10 times the blank value were flagged "B".

Duplicate XRF readings were taken at a frequency of 10% of the XRF sample

locations. The reading was collected by re-irradiating a sample location without moving the

probe from the original sample location. RPDs were calculated where: RPD = (sample

result minus duplicate result)/([sample result plus duplicate result] -H 2) x 100%. All

associated values for which RPD was greater than plus or minus 35% were flagged "J".

Daily IDLs for both the L-alpha line (Pb L) and K-alpha line (Pb K) results (see

Appendix H.2) were determined by analyzing the mid-range NIST standard a minimum of

seven times for each day of sampling and by calculating three times the standard deviation of

the mid-range NIST standard results. Values reported as less than the IDL are bracketed.

Undetected values are reported as the IDL flagged with a "u".

Paint chip samples, collected from painted areas screened with the XRF, were

submitted to the EPA Houston Laboratory for analysis of total lead in paint. These samples

were collected to verify the XRF lead in paint screening results. A total of 35 paint chip

samples were collected. A comparison of paint chip sample results to XRF results is

presented in Section 4.5.4 of the RRII.

J.I.4 Quality Assurance (Data Validation)

Data generated under CLP RAS/SAS, with exceptions noted below, were validated by

personnel at EPA's Region 6 Environmental Services Assistance Team (ESAT) in Houston,

Texas, according to EPA Laboratory Data Validation Functional Guidelines for Evaluating

Organic Analyses (February 1988) and Laboratory Data Validation Functional Guidelines for

Evaluating Inorganic Analyses (June 1988). All SAS analyses were evaluated by ESAT under

the contractual requirements specified in the EPA Region 6 SAS request for each type of SAS

analysis.

E & E conducted a 10% review of all ESAT data validation reports, which entailed

verification of the appropriateness and accuracy of the assigned data qualifiers. A memoran-

dum was attached to the ESAT report which listed any discrepancies found arid subsequent
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action by Ecology and Environment, Inc., (E & E). The symbols used to indicate high or

low bias were changed to letter codes for ease in database entry.

The five sets of analyses procured outside the CLP were validated by qualified E & E

personnel, utilizing the EPA functional guidelines referenced above and the EPA-approved

methods. All dioxin/furan data were validated by E & E dioxin data validators according to

the CLP SOW for analysis of polychlorinated dibenzo dioxins (PCDDs) and polychlorinated

dibenzo furans (PCDFs). E & E performed 100% review of all results for these analyses,

produced a data validation memorandum discussing any problems, and applied appropriate

data qualifiers. The EPA Region 6 laboratory in Houston, Texas, analyzed water samples

with QA/QC internal to the laboratory (i.e., no additional data validation was required.

All validated data were entered into a database and data qualifiers added as indicated

in the data summary tables in the data validation memoranda, with minor modifications. The

actual data memoranda produced by ESAT and E & E will be available from EPA Region 6.

The data qualifiers used in the database to indicate data usability are described as follows:

U Parameter is undetected at the reported quantitation limit. For organics, this qualifier
is used to indicate that a sample result is less than five times the result in the associ-
ated method, rinsate, or trip blank and should be considered not site-related but
attributable to background contamination. For common laboratory contaminants
(e.g., methylene chloride, 2-butanone, and bis-(2)-ethylhexylphthalate), the result is
flagged if it is less than 10 times the method blank.

UC Parameter is undetected at the reported quantitation limit. For inorganics, this
qualifier is used to indicate that a sample result is less than five times the result in the
associated method or field blank and should be considered not site-related but attrib-
utable to background contamination.

I Sample result is estimated with unknown bias due to calibration or QC problems, but
is usable for evaluating site-related contamination. The estimated flag is also used if
results are reported below the method detection limit, but above the instrument
detection limit.

R Sample result is rejected, and data are unusable for evaluating site-related contamina-
tion.

H Sample result is biased high due to interference, background contamination, or high
spike recovery, but usable for evaluating site-related contamination.
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L Sample result is biased low due to low spike recovery, but usable for evaluating site-
related contamination.

B Sample result may be high biased due to laboratory or field contamination. The
reported result is above five or ten times the concentration in the method or field
blank, and usable for evaluating site-related contamination.

N Qualitative identification of the result is questionable due to lack of confirmatory
evidence, although data still are usable for evaluating site-related contamination.

T Qualitative identification of the result is questionable due to absence of other com-
monly coexisting pesticides, although data still are unusable for evaluating site-related
contamination.

J.2 QA/QC RESULTS

In the following sections field and laboratory QA/QC results are discussed insofar as

they impact sample data. Explanations for any rejected data are provided, as well as a

summary of positive results considered as not detected due to laboratory contamination or

field contamination. General explanations are given for any sample data considered estimated

with either low, high, or unknown bias and isolated or unusual analytical problems are

discussed.

J.2.1 Field QC Samples

J.2.1.1 Surface Soils/Subsurface Soils/Sediments

During the RRII of the ASL, five types of QC samples were collected for surface

soils, subsurface soils, and sediments, which include rinsate blanks, field blanks, trip blanks,

split samples, and field duplicates. A total of 26 rinsate blanks were collected for TCL VOC,

TCL BNA, TCL pesticide/PCBs, and TAL metal analyses, representing 5.5% of all surface

soils, subsurface soils, and sediment samples (472 samples). The rinsate blanks collected,

analyses conducted, and the types of equipment from which the blanks were collected are

listed in Table J-2. In addition, 14 rinsates were prepared for the 278 dioxin samples

collected representing 5% of all samples. Rinsate blanks for dioxin analysis were obtained by

passing nanograde isopropanol over either stainless steel spoons, stainless steel bowls, or

stainless steel bucket augers and collecting the solution. One field blank was collected per

Case during surface soil, subsurface soil, and sediment sampling. The following five field
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blanks were collected during the RRII of the ASL site: AL-21852-FB-01, AL-21915-FB-01,

AL-21947-FB-01, AL-22016-FB-01, and AL-22053-FB-01. At least one trip blank was sent

for VOC analysis per shipment of surface soil, subsurface soil, or sediment samples. A total

of 30 trip blanks were collected to monitor potential contamination of samples during handling

and analysis. Split samples were collected only if requested by the residents in the vicinity of

the ASL site. Rinsate blank results are presented in Table 1-3, field blank results are listed in

Table 1-4, and trip blank results are listed in Table 1-5.

Overall rinsate blank results indicated that decontamination procedures were adequate

to prevent contamination of surface soil, subsurface soil, and sediment samples. Only a few

TAL metals were found at trace levels, below concentrations requiring qualification of data.

The only TCL organics found and their frequencies of detection in the rinsate blank samples

were: bis(2-ethylhexyl)phtalate (4), did-(N)-butylphthalate (2), diethylphthalate (1), 2-butanone

(5), acetone (17), methylene chloride (11), toluene (4), 1,1,2,2-tetraehoroethane (1), 1,1,2-

trichloroethane (1), 1,2-dichloroethane (1), 1,2-dichloropropane (1), 2-hexanone (1),

bromoform (1), 4-methyl-2-pentanone (1), and beta-(BHC) 1. The majority of TCL organics

detected are considered common laboratory contaminants (2-butanone, methylene chloride,

acetone, toluene, and phthalate esters). If these compounds were found in any associated

samples at concentrations less than 10 times the blank level, the Contract Required

Quantitation Limit (CRQL), was elevated to the blank concentration and the data were flagged

with a "U". In sample AL-SG017-SB-01, bis(2-ethylhexyl) phthalate was detected at

1,300 Mg/Kg. This concentration was considered elevated due to the rinsate blank, AL-

21947-RB-02, and was flagged with a "B" because it was at least 10 times the blank level.

The other TCL organics are possibly due to laboratory.contamination although they are not

considered common laboratory contaminants. In addition, all of these compounds were

detected below 8 /ig/L. The action level for qualification for all these TCL organics was five

times the level found in the blank. Field scheduling problems, caused by delays in obtaining

a laboratory, assignment for dioxin analysis prevented shipping a unique rinsate blank for

each sample delivery group (SDG). Therefore, the data validators did not address rinsate

blank contamination, but on review of the rinsate blank results it was determined that the

rinsate blank with the highest dioxin concentration should have been used to qualify all dioxin

data. Rinsate sample AL-F8356-RB-03, had a dioxin concentration of 0.0098 ng/L (action
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level = 0.0049 ^g/kg); based on this result, 44 samples should have been qualified as present

due to blank contamination and flagged with a "UI."

For the 279 surface soil samples collected, 21 field duplicates of surface soil samples

were also collected which represents 7.5 percent of all surface soil samples. Eleven subsur-

face soil field duplicates were collected in addition to 155 subsurface soil samples (145 soil

borings plus 10 test pits soils) representing 7.1 percent of all subsurface soil samples. One

sediment field duplicate was collected in addition to 10 sediment samples representing 10

percent of all sediment samples. All field duplicate samples collected and associated results

are listed in Table 1-6. The analyses for field duplicates included TAL metals, TCL organics,

PCDDs and PCDFs, sieved lead, and physicochemical parameters.

EPA's CLP guidance document, Laboratory Data Validation Functional Guidelines

for Evaluating Inorganic Analyses (lune 1988) and Laboratory Data Validation Guidelines for

Evaluating Organic Analyses (February 1988) do not require qualifying field duplicate results

for analytical and sampling precision. However, ESAT chose to qualify some of the field

duplicate results. Field duplicate results for dioxin/furans were validated according to the

CLP SOW for analysis of PCDDs and PCDFs. Duplicate pair results were qualified as

estimated and flagged with a "I" when the RPD was elevated above normal analytical limits.

RPDs for field duplicates of surface soil samples indicated good overall precision

except for copper in the duplicate pairs AL-GL036-SS-01 and -02, and AL-GL205-SS-02 and

-03 (169 and 104 percent, respectively), lead and antimony in AL-GL040-SS-01 and -02 (172

percent and 181 percent, respectively), mercury in AL-GL079-SS-01 and -03 (186 percent),

zinc in AL-GL053-SS-01 and -02 (117 percent), and chromium in AL-GL205-SS-02 and -03

(131 percent). Lead also had an RPD of 173 percent between the duplicate pair AL-SG028-

SS-04 and -05 but the concentration was not qualified as estimated in either sample. The

elevated RPDs were most likely due to sample inhomogeneity and cannot be attributed to

sampling procedures.

Alpha-Chlordane had an RPD of 186 percent between sample AL-GL040-SS-01 and

AL-GL040-SS-02, but its identity was considered questionable in sample AL-GL040-SS-01

and was flagged with a "IT". Due to the questionable identification of alpha-chlordane, this

RPD cannot reliably be used as an estimate of sampling precision. The pesticide 4,4'-DDD

in the duplicate pair AL-GL047-SS-01 and -02 had an RPD of 195 percent. The results for
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this pair were 18,000 Mg/kg and 25 Mg/kg, respectively, and the elevated concentration was

probably due to column carryover or some laboratory artifact and cannot be attributed to

sampling procedures. Field duplicate results for dioxins indicated good precision, and no

qualification was necessary. Field duplicate results for sieved lead analysis indicated good

precision except between AL-CL007-SS-03 and AL-CL007-SS04 (RPD = 109%). The data

for these samples should be considered estimated and flagged with a "I." The precision for

physicochemical parameters as indicated by the RPD's was excellent, therefore no qualifica-

tion was necessary.

The field duplicates results for subsurface soil samples indicated very good overall

precision except for copper, lead, and zinc in the duplicate pair AL-SG015-SB-02 and -03

(RPD = 119, 143, and 127 percent, respectively). All results are considered estimated and

all results were flagged with a "I" except the lead concentration for AL-SG015-SS-02. The

elevated RPDs were probably due to sample inhomogeneity since all other duplicate sample

pairs indicated good precision. The RPDs for 4,4'-DDD and 4,4'-DDT in the duplicate pair

AL-SG029-SS-02 and -03 were 124 and 186 percent, respectively. The elevated RPDs are

most likely a laboratory artifact and cannot be attributed to field sampling procedures. The

RPDs for three subsurface duplicate pairs for dioxin analysis were high, but the concentra-

tions of the individual congeners were too close to the CRQL for a. meaningful assessment of

precision.

The results for the sediment field duplicate pair AL-CL007-SD-01 and -02 indicated

excellent sampling precision for TAL metals, TCL organics, and dioxins as evidenced by the

low RPD values. Therefore, no data were qualified based on field duplicate results except for

sulfate, which was qualified as estimated and flagged "J" for AL-CL007-SD-01 and AL-

CL007-SD-02 (RPD = 92.4%).

The following list provides the number and type of split samples collected and then

provided to the requestor from the study group residences (SG):

SG004 - two subsurface soils for TCL organics, TAL metals, and dioxin;
five surface soils for TAL metals and sieved lead; and two garden produce
samples (carrots and parsley) for TCL pesticide/PCBs and TAL metals.

06:WPUZD:ZT206l_DFW1007-APPJJJj708/95-Fl 1-21

ssavitch
00159.0562



RRII: Agriculture Street Landfill
Section No.: Appendix I
Revision No.: 1
Date: March 1995

SG014 - two subsurface soils for TCL organics, TAL metals, and dioxin; and
two surface soils for TAL metals and sieved lead.

SG024 - two subsurface soils for TCL organics, TAL metals, and dioxin; and two
surface soils for TAL metals and sieved lead.

SG023 - two subsurface soils for TCL organics, TAL metals, and dioxin; and
four surface soils for TAL metals and sieved lead.

SG021 - two subsurface soils for TCL organics, TAL metals, and dioxin; and
two surface soils for TAL metals and sieved lead.

SG032 - two subsurface soils for TCL organics, TAL metals, and dioxin; and
two surface soils for TAL metals and sieved lead.

The residents did not provide the analytical results from the split samples to E & E;

therefore, a correlation between the EPA CLP generated data provided in the RRII and the

split sample data was not possible.

J.2.1.2 Groundwater

There were four types of field QC samples collected during the groundwater sampling

event, which include equipment blanks (rinsate blanks), field blanks, trip blanks, and field

duplicates. Equipment blanks were obtained by passing analyte-free deionized water through

new Teflon bailers and collecting the water. There were three field blanks collected:

AL-22121-FB-01, AL-22121-FB-02 (inorganics only), and AL-22177-FB-01. There were six

equipment blanks collected for 85 groundwater samples representing 7.1 percent of the total

groundwater samples. The equipment blanks were designated as follows: AL-22121-EB-01,

AL-22121-EB-02 (filtered, inorganics only), AL-22121-EB-03 (inorganics only), AL-22121-

EB-04 (filtered, inorganics only), AL-22177-EB-01, and AL-22177-EB-02 (filtered,

inorganics only). In addition, at least one trip blank was sent per groundwater sample

shipment for VOC analysis. A total of 18 trip blanks were collected.

It was determined that the use of disposable, dedicated Teflon bailers was adequate to

prevent contamination of groundwater samples. This was evidenced by the presence of trace

levels of magnesium and potassium in the unfiltered equipment blank, AL-22121-EB-01 and

calcium in the filtered equipment blank, AL-22121-EB-02. These TAL metals were found at

concentrations that did not warrant qualification of groundwater data. The presence of
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antimony in AL-22121-EB-02 at 12 /xg/L caused the following samples to be qualified as

present due to the blank and were flagged with a "UC": AL-MW038-GW-02, AL-MW038-

GW-04, AL-MW007-GW-02, AL-MW014-GW-02, AL-MW033-GW-02, and AL-MW044-

GW-02. Also, lead was found in AL-22121-EB-01 at 3.4 ug/L and the following samples

were qualified as present due to the blank and were flagged with a "UC": AL-MW005-GW-

02, AL-MW006-GW-02, AL-MW017-GW-02, AL-MW018-GW-02, and AL-MW023-GW-02.

The source of these trace amounts of antimony and lead is unknown.

TCL organics found in the equipment blanks, trip blanks, and field blanks were

acetone, 2-butanone, trichloroethene, 1,1-dichloroethene, naphthalene, and 1,2-

dichloropropane. In cases where acetone or 2-butanone were detected in any of the associated

samples below 10 times the level found in the blank qualification, the CRQL was elevated to

the trip blank and the anaiyte was considered not detected. The presence of acetone and 2-

butanone can be attributed to laboratory contamination, but the origin of other analytes cannot

be identified. Although, the other TCL organics were detected at 1 /Mg/L, their concentrations

were too low for qualification of the data. The only exception was naphthalene, which was

found at 1 /*g/L in the field blank AL-22177-FB-01, but was also found in AL-MW022-GW-

01 at 1 Mg/L and AL-MW029-GW-01, at 2 Mg/L. The data for these two samples were

qualified with a "I", but should be considered present due to the blank and flagged with a

"U".

The equipment and field blank results for water quality parameters showed that the

decontamination procedures were adequate, but the equipment and field blanks for

Case 22121 exhibited a few water quality parameters that caused qualification of the data. On

further review it was determined that the field blank AL-22121-FB-01 and the sample AL-

MW031-GW-01 were improperly preserved for the following parameters: alkalinity, chloride,

TDS, TSS and sulfate. The affected parameters were qualified as rejected and flagged with

an "R." Due to the preservation problem the equipment blank, AL-22121-EB-01, was used to

qualify the data for these parameters for sample delivery group SFB907, and the data usability

qualifiers are as listed in Table 1-8.

It was also discovered that the groundwater from monitoring well 34 had a pH of

12.3 and was probably a result of well construction and incomplete well development. The

alkalinity data for this well may be biased high.
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There were three unfiltered and three filtered field duplicates of groundwater samples

collected, representing 8.1 percent and 7.7 percent, respectively, of the total unfiltered and

filtered groundwater samples. Unfiltered field duplicates pairs collected were AL-MW036-

GW-01 and -03, AL-MW038-GW-01 and -03, and AL-MW046-GW-01 and -03. The filtered

duplicate pairs were AL-MW036-GW-02 and -04, AL-MW038-GW-02 and -04, and AL-

MW046-GW-02 and -04. Filtered samples were analyzed for TAL metals and cyanide only.

Table J-6 provides a listing of field duplicate samples and their associated results.

After review of the field duplicate results for groundwater samples, it was determined

that the overall precision was good as evidenced by the low RPDs. The only exceptions were

aluminum, barium, chromium, iron, lead, manganese, mercury, zinc, total phosphate, total

organic carbon (TOC), and TSS in AL-MW036-GW-01 and -03; aluminum, iron, zinc and

sulfate in AL-MW038-GW-01 and -03; and aluminum, copper, iron, lead, zinc, chemical

oxygen demand (COD) and TOC in AL-MW046-01 and -03. The concentration of these

metals and water quality parameters in these samples were all considered estimated and

flagged with a "J". All of these samples were unfiltered and the results suggest the presence

of varying amounts of suspended solids, which tend to cause decreased reproducibility. This

is especially evident for AL-MWO38-GW-01 (total suspended solids = 100 ug/L UJ) and its

duplicate, AL-MW038-GW-03 (TSS = 360,000 /xg/L). The RPDs for the filtered groundwa-

ter duplicate samples were excellent except for zinc between AL-MW038-GW-02 and -04

(RPD = 49.6 percent), iron between AL-MW046-GW-02 and -04 (RPD = 73.8 percent), and

iron between ALO-MW036-GW-02 and -04 (RPD = 87.3 percent). The concentration of

these metals in these samples were considered estimated and flagged with a "J". Considering

that the zinc concentrations in the samples AL-MW038-GW-02 and -04 were 103 Mg/L and

171 /ig/L respectively, the RPD is not unreasonable, because these values are close to the

detection limit for this element. The elevated RPDs for iron in the other two filtered

duplicates could be due to the increased or decreased retention of colloidal Fe(H20)6.I(OH)x
(3"

lx), by the 0.45 micron disposable membrane during filtration, caused by slight changes in pH.

J.2.1.3 Air

There were two types of field QC samples collected for air samples, which include

Summa® canister blanks and field duplicates. There were two blanks for 24 flux chamber
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samples representing 8.3 percent of the total, and there were two blanks for 84 Summa®

canister air samples representing 2.4 percent of the total. There were four field duplicates of

Summa® canister air samples collected, representing 4.9 percent of the total, and there were

no field duplicates for the flux chamber samples.

The blank sample results indicated no TCL VOCs or methane above the detection

limit. Therefore no data were qualified based on the blank results.

The RPDs for the field duplicate samples indicated good precision and no data were

qualified based on the field duplicate results. Benzene exhibited elevated RPDs of 70.8

percent, 57.1 percent, and 61.9 percent, however, the associated benzene concentrations were

less than 5 times the CRQL and therefore data were not qualified.

J.2.1.4 Garden Produce

There were no field QC samples associated with th& garden produce samples.

J.2.1.5 Test Pit Water

There were four water samples collected during the excavation of the five test pits at

the ASL. One test pit did not yield water for collection. There was one field duplicate

sample collected, representing 25 percent of the total samples. The field duplicate pair was

designated, AL-TP004-TW-01 and -02. Only cyanide and naphthalene exhibited elevated

RPDs but their respective concentrations were less than five times the CRQL and therefore

the data were not qualified.

One rinsate blank was collected for four test pit water samples. The rinsate blank

was designated AL-22053-RB-01. There were no TCL organics found in the rinsate blank,

and levels of TAL metals were so low that qualification of the data was not necessary.

J.2.1.6 Surface Water

One field duplicate (10 percent of total surface water samples), seven trip blanks (at

least one trip blank per shipment), and no rinsate blanks were collected for the 10 surface

water samples collected from the canals surrounding the ASL. Rinsate blanks were not

collected because field sampling equipment was not used to collect the samples. The surface

water was collected by immersing the sample bottles in the canals.
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There were no TCL organics found in any of the trip blank samples except for

acetone at 13 ug/L in AL-XO422-TB-01. The affected samples were AL-CL001-SW-01 (5

Mg/L, qualified "U") and AL-CL002-SW-02 (57.1 /xg/L, not qualified). The sample, AL-

CL002-SW-02 should have been considered not detected due to blank contamination because

the concentration was below 10 times the blank level. The presence of acetone was most

likely due to laboratory contamination.

The field duplicate results indicated excellent overall precision as evidenced by the

low RPDs; therefore, no data were qualified.

J.2.1.7 Indoor Dust

Three dust filter blanks were collected for lead and particle size analysis for the 117

dust samples collected, which represents 2.6 percent of the total samples. Lead was not

detected in any of the blanks or samples.

J.2.2 Laboratory QA/QC Samples

In the following sections, laboratory QA/QC results are discussed insofar as they

impact sample data. Explanations for any rejected data are provided, as well as a summary of

positive results considered as not detected due to laboratory contamination. General explana-

tions are given for any sample data considered estimated with either low, high, or unknown

bias and isolated or unusual analytical problems are discussed.

J.2.2.1 Surface Soils

RCRA Characteristics

Reactivity detection limits for both cyanide and sulfide were rejected in the five

surface soil grid locations (GL) based on excessive holding times of 14 to 27 days from

sample collection. The samples were rejected because of the possibility of false negatives,

since the method states that the analysis should be performed as soon as possible.
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TAL Inorganics

The cyanide detection limit for sample SG030-SS-03 was rejected because the

required 14 day holding time had been exceeded by eight days. Any low level cyanide

present may have been lost during this time period.

Antimony results were rejected for seven positive results aind 35 detection limits from

the study group residences (SG), 11 detection limits from the GL, and three detection limit

from the open land background locations (OF). The reasons for rejection were matrix spike

recoveries of less than 30% and, for the positive results noted, matrix interference from a

high iron content.

Thallium positive results were rejected for 15 surface soil samples, four from location

SG and 11 from location GL, because it was detected at low level in the preparation blank

and the matrix spike recovery was 0%. Thallium detection limits were rejected in 14 surface

soil samples from location GL and three from the Moton School (MS) due to spike recoveries

of less than 30%.

In addition, the following detection limit values were rejected due to very low spike

recoveries:

• One cadmium value in a surface soil sample from location SG;

• Four mercury values in two surface soil samples each from locations OF and SG;
and

• Seven selenium values, four surface soil samples, from location GL and three
from monitoring wells (MW).

The following positive results were considered as not detected based on levels

detected in the calibration and/or preparation blanks:

• Beryllium in 60 surface soil samples from location SG and 17 from
location GL;

• Thallium in 39 surface soil samples from location SG, 18 from location GL,
seven from location OF, and four from the Press Park Community Center (PP);

• Sodium in 10 surface soil samples from location SG and 11 from location GL;

• Silver in nine surface soil samples from location SG and nine from location GL;
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• Antimony in two surface soil samples from location SG and four from location
GL;

• Selenium in four surface soil samples from location SG;

• Copper in one surface soil sample from location GL and two from location MS;
and

• Nickel in one surface soil sample from location GL.

The thallium results listed above include those which were rejected due to both 0%

spike recovery and preparation blank contamination.

TCL Organics

In the semi-volatile continuing calibration check, 4,6-dinitro-2-methylphenol failed the

minimum relative response factor (RRF) criterion of 0.05. The quantitation limit for this

compound was rejected in associated sample GL078-SS-01, since the possibility of a false

negative exists.

Low levels of methylene chloride and acetone, common laboratory contaminants,

were detected in some of the volatile method blanks. Detected in some of the semi-volatile

method blanks were low levels of phthalate esters, such as did-n-butylphthalate and bis(2-

ethylhexyl)phthalate (BEHP), common contaminants from the plastic gloves used in handling

the samples. Whenever these common contaminants were detected in the associated samples

at levels up to 10 times the blank level, they were considered as not detected.

A few pesticide method blanks contained elevated levels of such pesticides as aldrin,

heptachlor, and methoxychlor, probably caused by either carryover contamination or insuffi-

cient glassware cleaning. When these compounds were detected in the associated samples up

to five times the blank level, the results were considered as not detected.

Higher levels of either the common contaminants or the pesticide contaminants were

considered as elevated values.

Physicochemical Parameters

There were no significant QC issues.
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Dioxin

There were no significant QC issues.

Grain Size

There were no significant QC issues.

J.2.2.2 Subsurface Soils

RCRA Characteristics

Reactivity detection limits for both cyanide and sulfide were rejected in three

subsurface soil samples from location MW based on excessive holding times of 14 to 27 days

from sample collection. The possibility of false negatives exists, since the method states that

analysis should be performed as soon as possible.

TAL Inorganics

Antimony results were rejected for two positive results and 12 detection limits from

location SG, nine detection limits from location MW, and six detection limits from location

OF. The reasons for rejection were matrix spike recoveries of less than 30% and also, for

the positive results noted, interference from a high iron content.

The following detection limits were rejected due to matrix spike recoveries of less

than 30%:

• Five thallium values, four subsurface soil samples from location SG
and one from location MW;

• Four selenium values, three subsurface soil samples from the test pits (TP) and
one from location MW;

• Five mercury values, three subsurface soil samples from location SG and two
from location OF;

• One arsenic value in a subsurface soil sample from location SG; and

• One cadmium Value in a subsurface soil sample from a boring location (BL).
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The following positive results were considered as not detected based on levels

detected in the calibration and/or preparation blanks:

• Thallium in 25 subsurface soil samples from location SG, 11 from
location OF, 11 from location MW, eight from location MS, three
from location BL, and one from location TP;

• Beryllium in 33 subsurface soil samples from location SG, 15 from location MW,
two from location TP, and one from location BL;

• Selenium in three subsurface soil samples from location SG, two each from
locations MW and MS, and one from location TP;

• Silver in five subsurface soil samples from location SG and two from location
BL;

• Antimony in three subsurface soil samples from location SG and two from
location BL;

• Copper in four subsurface soil samples from location MS;

• Sodium in two SBs subsurface soil samples location MW and one from location
TP; and

• Nickel in one subsurface soil sample from location SG.

TCL Organics

No data were rejected for subsurface soil samples due to laboratory QA/QC prob-

lems. Several subsurface soil sample results were considered as either not detected or

elevated based on low level method blank contamination, similar to that described above for

surface soil samples. In addition, low levels of two polycyclic aromatic hydrocarbons

(PAHs), benzo(g,h,i)perylene and indeno(l,2,3-cd)pyrene, were detected in one method

blank. This occurrence was most likely the result of carryover contamination or insufficient

glassware cleaning as PAHs were detected in many of the surface soil and subsurface soil

samples from this site.

Engineering Parameters

There were no significant QC issues.
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Physicochemical Parameters

There were no significant QC issues.

Dioxin

There were no significant QC issues.

Grain Size

There were no significant QC issues.

J.2.2.3 Groundwater

TAL Inorganics

No TAL inorganic data for groundwater samples were rejected or considered as not

detected, with the exception of some TP water data. The TP samples are considered

groundwater rather than surface water based on the depth of sampling.

Selenium detection limits in four TP samples were rejected because of a matrix spike

recovery of less than 30%. Silver and thallium results in two TP samples were considered as

not detected based on the levels detected in the calibration and/or preparation blanks.

TCL Organics

Several groundwater results were considered as not detected or elevated based on low

level method blank contamination similar to that described above for surface soil samples. In

addition, phenol was detected in a semi-volatile method blank; phenol results up to five times

the blank level were considered not detected in the associated groundwater samples. Another

semi-volatile method blank had extremely low surrogate recoveries, indicating the possibility

of false negatives in the blank itself. Because of this possibility, positive results for

dimethylphthalate and phenol were considered as not detected in the associated groundwater

sample MW024-GW-01.

There were two instances of groundwater and TP results being rejected for laboratory

QA/QC problems. In sample MW016-GW-01, a large sulfur peak interfered with pesticide

analysis and sulfur cleanup was not performed. As a result, the aldrin quantitation limit (QL)

was rejected in this sample and the heptachlor quantitation limit was considered estimated with
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a low bias. High sulfur content also interfered with pesticide determination in samples

MW012-GW-01 and MW032-GW-01 where several pesticide quantitation limits were

considered as biased low. The laboratory has been requested to reanalyze these samples with

sulfur cleanup.

Aldrin, dieldrin, endrin, heptachlor, and gamma-BHC quantitation limits in two TP

samples were rejected based on very low matrix spike/matrix spike duplicate (MS/MSD)

recoveries. The laboratory blank spiked sample gave acceptable recoveries, indicating a

severe matrix problem.

Water Quality Parameters

No data were rejected based on laboratory QA/QC problems. Total phosphate results

in seven groundwater samples were considered as not detected due to the presence of

phosphate in the method blank.

J.2.2.4 Air

No data were rejected or considered as not detected due to method blank contamina-

tion for any of the air samples analyzed for volatile organics and methane.

J.2.2.5 Garden Produce

Metals

Lead was detected in the method blank for the analysis of the produce samples. The

lead results in the cabbage and garlic samples were considered as not detected and the lead

result for parsley was considered as biased high due to the method blank contamination. Lead

was not detected in the remaining carrot sample.

Pesticides

Two phosphate pesticides, acephate and methamidophos, could not be quantitated in

the cabbage and garlic samples due to matrix interference. Therefore, the quantitation limits

for the compounds were rejected in these two samples.
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J.2.2.6 Tap Water

No data were rejected or considered as not detected due to method blank contamina-

tion for any of the tap water samples.

J.2.2.7 Indoor Dust

No data were rejected or considered as not detected due to method blank contamina-

tion for any of the indoor dust samples.

J.2.2.8 Paint

No data were rejected or considered as not detected due to method blank contamina-

tion for any of the paint samples.

J.2.2.9 Sediment and Surface Water

TAL Inorganics

No data were rejected for sediment or surface water samples due to laboratory

QA/QC problems. No surface water results were considered as not detected based on

laboratory blank contamination.

The following sediment results were considered as not detected based on levels found

in the calibration and/or preparation blanks:

• Thallium in nine sediment samples from canal locations and one
associated rinsate blank;

• Beryllium in one sediment sample from a canal location; and

• Iron and lead in four rinsate blanks and zinc in one rinsate blank associated with
sediment samples.

TCL Organics

No TCL organic results were rejected for sediment or surface water samples based on

laboratory QA/QC problems and no results were considered as not detected based on method

blank contamination. However, BEHP results in two sediment samples from cancel locations

were considered elevated values based on its presence in the method blank.
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J.2.2.10 Low Bias

TAL Inorganics

For arsenic, selenium, thallium, and mercury, positive results were considered

estimated low in the associated samples due to matrix spike recoveries of less than 30%.

The following analytes were detected in one of the calibration/preparation blanks at a negative

value greater than the absolute value of the instrument detection limit (IDL); antimony,

beryllium, cadmium, cobalt, copper, sodium, vanadium, and cyanide. Positive results and

detection limits for these analytes were considered low estimates in the associated samples.

TCL Organics

Positive results and quantitation limits were considered biased low in the associated

samples for one of the following reasons:

• Instrument responses were low for internal standards in the volatile
and semi-volatile analyses;

• Surrogate recoveries were low for tetrachloro-xylene (TCX) and/or
decachlorobiphenyl (DCB) in the pesticide/PCB analysis;

• Interference from high background and/or pesticide peaks in the determination of
Aroclor 1260 and toxaphene;

• alpha-Chlordane and gamma-chlordane results in corresponding MS/MSD
analysis of one surface soil sample gave 22 times higher levels;

• Surrogate recovery was low for one surrogate in the semi-volatile analysis of one
groundwater sample; and

• MS/MSD recovery was 0% for heptachlor in the pesticide analysis of one
subsurface soil sample, affecting both it and its field duplicate.

J.2.2.11 High Bias

TAL Inorganics

Antimony results in several surface soil and subsurface soil samples and a few TP

waters were considered biased high due to interference from the high iron content of the

sample. Arsenic, beryllium, cobalt, copper, nickel, silver, and sodium results were consid-
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ered high estimates in several surface soil and subsurface soil samples where the results were

greater than five times the level detected in the calibration/preparation blank.

TCL Organics

Some pesticide results in several surface soil and subsurface soil sample, including TP

soils, were considered as high estimates based on matrix interference from Aroclor 1260 and,

in some instances, toxaphene. Benzo(b)fluoranthene and benzo(k)fluoranthene results in

several soils were considered biased high due to coelution and the laboratory's reporting the

same peak for both isomers. The heptachlor result in one groundwater sample was considered

as a high estimate due to 370% recovery of TCX. Pesticide results in a few soils were biased

high due to a high DCB recovery.

J.2.2.12 Unknown Bias

TAL Inorganics

There were several reasons for considering inorganic results as estimated including:

• Matrix spike or analytical spike recoveries slightly above or below
QC limits;

• Laboratory duplicate results exceeding the QC limit;

• Correlation coefficients below 0.995 for standard addition analysis; and

• Serial dilution results exceeding the QC limit.

TCL Organics

There were several reasons for considering organic results as estimated including;

• Some volatile and semi-volatile compounds failed to meet technical
percent relative standard deviation (%RSD) and/or %D calibration
criteria;

• Quantitation of pesticide results on the two columns differed by more than 25 %;

• The concentration exceeded the calibration range and dilution analysis or suffi-
cient dilution was not performed; and
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• Sample result was greater than the instrument detection limit, but less than the
contract required quantitation limit.

J.2.2.13 Isolated/Unusual Problems

Positive results in several samples for the following pesticides were considered of

questionable identity due to the absence of commonly coexisting pesticides:

• 4,4'-DDD and 4,4'-DDE where no 4,4'-DDT was detected;

• Endrin aldehyde and endrin ketone where no endrin was detected;

• alpha-Chlordane where no gamma-chlordane was detected; and

• Either alpha-BHC, beta-BHC, or delta-BHC where no other BHC isomer was
detected.

In three subsurface soil samples, quantitation limits for 4,4'-DDT, endosulfan-II, and

endrin aldehyde were considered tentatively identified due to interference from Aroclor 1260.

In three surface soil samples, results for indeno(l,2,3-cd)pyrene and dibenz(a,h)anthracene

were estimated due to the laboratory's failure to resolve these compounds in the daily

calibration standard.

A review of logbook information entered during field work resulted in the identifica-

tion of an error in emission isolation flux chamber (soil gas) field sampling procedures. This

flow in sample collection allowed intrusion of ambient air into the flux chambers. Neither the

analytes detected nor their concentrations may.be attributed solely to soil gas emissions.

VOCs found in the samples do not accurately represent contaminants or their fluxes (emission

rates) from soil. Soil gas emission data were not adequate and did not meet data quality

objectives for their intended purposes; therefore, these data have not been utilized in the RRII

or FS. The data gap has been partially filled by OVA soil gas readings collected during

boring and monitoring well installation activities.
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J.2.3 XRF QA/QC Sample Results

J.2.3.1 Surface and Subsurface Soil

All initial and continuing calibration, and duplicate samples were within the QA/QC

criteria described in Section 1.1.3.1. Therefore no qualifiers were applied to the XRF soil

results. XRF soil results are presented in Appendix Q, Tables Q-l through Q-6.

A linear regression was performed for iron, zinc, and lead on 142 corresponding soil

XRF and CLP samples. Correlation coefficients were calculated to show the relationship

between XRF and CLP results. For lead, zinc, and iron correlation coefficients were

0.95667, 0.91523, and 0.89048, respectively, indicating a strong linear relationship between

soil XRF and CLP results. In general, XRF results were higher than CLP results, which was

expected since XRF reflects total metal content and CLP methods employ acid digests and

reflect digestible or leachate concentrations.

Seven XRF/CLP soil samples pairs were not included in the regression because

values varied by more than an order of magnitude. All of these samples were subsurface

monitoring well samples. Split spoons were used to collect these samples and did not provide

sufficient sample to allow corresponding XRF and CLP samples to be homogenized. CLP

confirmation samples were collected immediately below XRF sample locations. Therefore,

this variability is probably due to sample heterogeneity. However, since XRF results showed

a strong correlation to CLP based on all other corresponding samples, XRF results from the

subsurface well and boring locations can be used to indicate metal concentrations with a high

degree of confidence.

J.2.3.2 XRF Paint QA/QC Sample Results

All initial and continuing calibration, initial and continuing blank samples, and

duplicate samples were within the QA/QC criteria described in Section J.I.2.2. Therefore no

qualifiers were applied to the XRF paint results. XRF paint results are presented in Appendix

Q, Tables Q-6 and Q-7. A comparison of paint chip sample results to XRF lead in paint

screening results and the U.S. Department of Housing and Urban Development (HUD), Lead-

Based Paint: Interim Guidelines for Hazard Identification and Abatement in Public and Indian

Housing, (HUD 1990), are presented in Section 4.5.4.
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J.2.4 DATA USABILITY

Analysis of ASL site samples was performed directly by the EPA, through the EPA

CLP, or, for a small number of samples, laboratories outside the CLP but using CLP or CLP

equivalent methodologies. Analyses included, TCL VOCs (air, soil, water), base-neural acid

extractable (BNAs) (soil, water, garden produce), Pesticide/PCBs (soil, water), TAL metals

(soil, water, dust, paint, garden produce, air), dioxin (soil, sediment), physicochemical

parameters (soil, sediment), water quality parameters (water), and RCRA characteristics

(soil). In the field, sample information was entered into a database. At the laboratory level,

analytical data were generated, and the data were transmitted to ESAT for qualification.

These data were then sent to E & E for 10 % review. In addition, some data were 100%

reviewed by E & E. Qualified sample results were entered into another database with minor

modifications. The actual data memoranda produced by ESAT and E & E are available from

the EPA upon request. The data qualifiers used in the database to indicate data usability are

described as follows:

U Parameter is undetected at the reported quantitation limit. For organics, this qualifier
is used to indicate that a sample result is less than five times the result in the associ-
ated method, rinsate, or trip blank and should be considered not site-related but
attributable to background contamination. For common laboratory contaminants
(e.g., methylene chloride, 2-butanone, and bis-(2)-ethylhexylphthalate), the result is
flagged if it is less than 10 times the method blank.

UC Parameter is undetected at the reported quantitation limit. For inorganics, this
qualifier is used to indicate that a sample result is less than five times the result in the
associated method or field blank and should be considered not site-related but attrib-
utable to background contamination.

I Sample result is estimated with unknown bias due to calibration or QC problems, but
is usable for evaluating site-related contamination. The estimated flag is also used if
results are reported below the method detection limit, but above the instrument
detection limit.

R Sample result is rejected, and data are unusable for evaluating site-related contamina-
tion.

H Sample result is biased high due to interference, background contamination, or high
spike recovery, but usable for evaluating site-related contamination.
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L Sample result is biased low due to low spike recovery, but usable for evaluating site-
related contamination.

B Sample result may be high biased due to laboratory or field contamination. The
reported result is above five or ten times the concentration in the method or field
blank, and usable for evaluating site-related contamination.

N Qualitative identification of the result is questionable due to lack of confirmatory
evidence, although data still are usable for evaluating site-related contamination.

T Qualitative identification of the result is questionable due to absence of other com-
monly coexisting pesticides, although data still are unusable for evaluating site-related
contamination.

Documented analytical precision and accuracy clearly validates the statement that

nearly all target anaiyte data were acceptable. The combination of grid and random sampling

provided sufficient data to statistically describe analytes in media of concern at the site. EPA

sampling and analytical methods utilized were professionally accepted standard methods and

the data generated may be reproduced and/or readily compared with data generated by other

investigators. Finally, the goal of 90% completeness was met. In fact, more than 97% of the

data generated was determined to be usable for its intended purpose. In summary, all

PARCC parameter goals were achieved for the ASL RRII field investigation.
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Page 1 of 3

Table J-l

ANALYTICAL METHODS SUMMARY
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Parameter

I.

A.

B.

C.

D.

E.

F.

II.

A.

B.

C.

D.

E.

G.

H.

I.

Method Detection Limits

Groundwater/Surface Water

Metals/Cyanide

Volatile Organics

Semivolatile Organics

Pesticides/PCBs

Dioxin

Water Quality Parameters:
Alkalinity (bicarbonate)
Alkalinity (carbonate)
Ammonia
Chloride
Conductivity
Dissolved Oxygen
Fluoride
Hardness
Nitrate
PH
Phosphate
Sulfate
Total Organic Carbon
Temperature
Total Dissolved Solids
Total Suspended Solids
Turbidity

CLP SOW H.M02.3

CLPSOWOLM01.8

CLPSOWOLM01.8

CLPSOWOLM01.8

CLPSOWDFLM1.0

EPA 310.1
EPA 3 10.1
EPA 350.2
EPA 325.3
EPA 120.1
EPA 360.1
EPA 340.2
EPA 130
EPA 353.3
EPA 150.1
EPA 365.3
EPA 375.4
EPA 415.1
EPA 170.1
EPA 160.1
EPA 160.2
EPA 180.1

0.002 - 5 mg/L

0.01 mg/L

0.01 - 0.025 mg/L

0.05 - 5 /ig/L

10 - 50 Mg/L

10 mg/L as CaCO3

10 mg/L as CaCO3

0.01 mg/L
1 mg/L
All ranges
0.1 mg/L
0.05 mg/L
10 mg/L
0.1 mg/L
All ranges
0.01 mg/L
0.5 mg/L
All ranges
All ranges
10 mg/L
10 mg/L
ONTU

Soil/Sediment/Garden Produce/Dust/Paint Chips

Metals/Cyanide

Volatile Organics

Semivolatile Organics

Pesticides/PCBs

Dioxin

RCRA Characteristics:
Reactivity
Corrosivity
Ignitability

TCLP

TCLP (Metals Only)

CLP SOW ILMO2.3

CLPSOWOLM01.8

CLPSOWOLM01.8

CLPSOWOLM01.8

CLPSOWDLM01.0

EPA 1110
EPA 1010

EPA 1311

EPA 1311

0.4 - 1,000 mg/kg

0.01 mg/kg

0.330 - 0.800 mg/kg

1.7 -170 Mg/kg

1.0 -5.0 Mg/kg

NA i
NA

0.05 - 5 mg/L

0.002 - 5 mg/L .

Key at end of table.
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Page 2 of 3

Table J-l

ANALYTICAL METHODS SUMMARY
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Parameter Method Detection Limits

Physicochemical Parameters

J.

K.

L.

M.

N.

O.

P.

Q.
R.

S.

T.

Redox Potential

Cation Exchange Capacity

Alkalinity

PH

Percent Moisture

Grain Size

Total Organic Carbon

Fluoride

Sulfate

Nitrate

Phosphate

ASTM D2974

EPA 9081

EPA 3 10.1

EPA 9045

ASTM D 2216-80

ASTM D4220-63

EPA 9060

EPA 340.2

EPA 375.4

EPA 353.3

EPA 365.3

NA

All ranges

All ranges

NA

NA

NA

NA

0.05 mg/L

0.5 mg/L

0.1 mg/L

0.01 mg/L

Engineering Parameters

U.

V.

W.

X.

Y.

Z.

AA.

BB.

CC.

DD.

EE.

FF.

GG.

HH.

% Organic Matter

Atterburg Limits

Chlorine

Sulfur

Ash

BTU

Dry Density

Compressibility

Cohesion

Void Space

Grain Size

TOC

Percent Moisture

Lead Only (% 250 micron sieve)
(% moisture)

EPA 1604

ASTM 423,424,427

ASTM D808

ASTM D129

ASTM D482

ASTM D2015

ASTM

ASTM D2435

ASTM D2850

ASTM

ASTM D4220-63

EPA 9060

CLP SOW ILM02.3

CLP SOW ILM02.3

NA

NA

NA

NA

NA

NA

'NA

NA

NA

NA

NA

NA

NA

0.6 mg/kg

Key at end of table.
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Page 3 of 3

Table J-l

ANALYTICAL METHODS SUMMARY
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Parameter Method Detection Limits

Field Laboratory

n. XRF Metals Field Screening
Methodologies

All ranges

III. Air/Soil Gas/Storm Sewer Gas

Summa™ Canisters

- Methane
- Volatile Organics in Air
- Flux Methane
- Flux Volatile Organic Vapors

Field Screening OVA

- Total Volatile Organic Vapors

EPA TO- 14
EPA TO-14
EPA TO-14
EPA TO-14

Field Screening
Methodologies

lOppb
1 - 10 ppb
lOppb
1 - 10 ppb

1 ppm

Key:
ASTM = American Society for Testing and Materials Standard Methods.

CLP - SOW = USEPA Contract Laboratory Program Statement-of-Work.
EPA = USEPA "Test Methods for Evaluating Solid Wastes"- SW-846.

EPA TO-14 = USEPA "Compendium of Methods for the Determination of Toxic Organic Compounds in Ambient Air.
mg/kg = milligrams per kilogram
mg/L = milligrams per liter

NA = not applicable
NTU = Nephelometric turbidity units
OVA = Organic vapor analyzer
PCBs = Polychorinated biphenyls

ppb = Parts per billion
ppm = Parts per million

TCLP = Toxicity characteristic leaching procedure
TOC = Total organic carbon
M/Kg = micrograms per kilogram
Mg/L = micrograms per liter
XRF = X-ray fluorescence

Source: Ecology and Environment, Inc., 199433415
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Page 1 of 2

Table J-2

RINSATE BLANKS
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Location Designation

AL-21852-RB-01

AL-21852-RB-02

AL-21852-RB-03

AL-21852-RB-04

AL-21852-RB-05

AL-21915-RB-01

AL-21915-RB-02

AL-21915-RB-03

AL-21915-RB-04

AL-21915-RB-05

AL-21947-RB-01

AL-21947-RB-02

AL-21947-RB-03

AL-21947-RB-04

AL-21947-RB-05

AL-22016-RB-01

AL-22016-RB-02

AL-22016-RB-03

Decontaminated Equipment

SS spoon

SS spoon

SS bucket auger, SS bowl

SS bowl, spoon

SS bucket auger, bowl

SS spoon

SS bucket auger, bowl

SS spoon

SS spoon

SS bucket auger

SS bucket auger

SS bowl

SS spoon

SS bucket auger

SS bowl

SS spoon

SS bucket auger

SS bowl, spoon, bucket auger

Analyses

TAL, TCL

TAL, TCL

TAL, TCL

TAL, TCL

TAL, TCL

TAL, TCL

TAL, TCL

TAL, TCL

TAL, TCL

TCL

TAL, TCL

TAL, TCL

TAL, TCL

TAL

TAL

TAL, TCL

TAL, TCL

TAL, TCL

Key at end of table.
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Page 2 of 2

Table J-2

RINSATE BLANKS
REMEDIAL REMOVAL INTEGRATED INVESTIGATION

AGRICULTURE STREET LANDFILL
NEW ORLEANS, LOUISIANA

Location Designation

AL-22016-RB-04

AL-22053-RB-01

AL-22097-RB-01

AL-22097-RB-02

AL-22097-RB-03

Decontaminated Equipment

SS bowl

SS cup

SS spoon

SS bowl

SS bucket auger

Analyses

TAL

TAL, TCL

TAL, TCL

TAL

TAL

Key:

SS = Stainless steel
TAL = Target anaiyte list - metals, cyanide
TCL = Target compound list - volatile organic compounds, base neutral-acid extractables,

pesticides/PCBs.

Source: Ecology and Environment, Inc., 1994
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CHLOROBENZENE

OZaooina00*rrHCHLOROETHANE

UZaooinaoo<4*
iH

CHLOROFORM

r-rHh
^

OOronooV
OCHLOROMETHANE

<r^ô0orHoOOOrH

CHRYSENE

EdzCdHCdCIS -1,2 -DICHLORO

0
)

C
OrHh
.
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ÔooVDrOÔ0oinrH
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ÔOHCJZaoorHrHaoor
H
 •

rHCHLOROFORM

CJZ3o0OJrH,-,
0OrHyaOOHHaOO
.

r
HrHCHLOROMETHANE

rHr-ooooCSOlooof-OJ0
0

roooor
H
*roooCsCOCHRYSENE

Ed2Cdff
i

HCd0cdCIS-1, 2-DICHLO yaoooOOroôomOs".minrjOoororaooroinCdH4
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ÔOrHfl 1

fl 1

csvo0oroVDooororHWE
dh
H

CdEda•HX
*cnOC

s)

2C
d

CQ

r-V
D

fl*h
}

OOr>roôorofNO2aoorHfl 1

aooo-fl 1

EdC
d

.-C

1JC
u

J70N§CQ

C
J

2aooO
l

l-l

aooO
l

rHU2aoorHaooroEdXHCUcdCQ

C
J

2aooO
J

r
-
 1

aooO
l

rHC
J

2JaooH1-3
aooro„531

CHLOR

H§tdCQ

C
J

2aooC
NrHaooC
N

HC
J

ZJaoorH

Ja0oro,_(

§oo£OKm

y
UZ

y y y y y y

a
 

a
 

a
 

a
 

a
 

a

fN
 

0
1

 
O

J
 

fN
 

fN
 

0
1
 

0
1

y y

O
J 

O
l 

fN
fN

 
O

l 
V

D

u2
y y

D
 

C
J

Z

a
 

a
 

a
 

a
 

a
 

a

rj 
rj 

fN
 

o
j 

rM
 

C
N

a 
a 

a 
a 

a 
a

f
l- 

rr, 
rr, 

rr, 
rr,

NZYLPHTHALATE

CdCQJi

•o•rHOrtu-H0NC03
ta

Alcohol

rH>
,

NCQJ
CO

CdONrtCQgC
J

TETRACHLOR IDE

ZoCO§

DISULFIDE

ZOCQ1

TETRACHLOR IDE

Z0CQ§

ENZENE

CQ0CCsg

THANE

CdOCCSg

0occoj1u

ETHANE

SOccoJIu

uzCdto>HCCXC
J

-DICH LOROETHENE

O
)

toMC
J

TYLPHTHALATE

TYLPHTHALATE

a 
u

CQ 
O

4 %
M

 
r-fl

Q
 

Q

J-1
1
6

 .

ssavitch
00159.0657



fl 1'
O

S
O

s

J2i01
JC•̂O

l
3C
O

r_4
IHtoHgCOC

d
C

C

1MJaQCuVD•7)TABLE

gO
i

rooiC
O

C
O1r-oJO3tNOC
O

C
O1t~CO3o,_
T

3QC
L,

cdroOCOCOO
S

r*o•JUj2HOC
O

CO

O
S

t^or
J

o1. n
3

IALYTE

a

yaoooT
f

aoooC
J

Z3oooa0o0fNfl 1

gCdCJjSrdNC
O

a

yaooofl«

aoooo0
0

raoovoC
N

ra0oTfO
J[BENZOFURAN

Q

yaoorNaoorHyjBoofNrH•J30oro|goccccC
Q

a

yaorHfl"

a00•*inrH§0org%o»*I ELDRIN

Q

yaooofl"

aooouza0oorHfl 1

a0o0O
)

T
f

E
d[ETHYLPHTHALAT

Q

C
J

2aooofl 1

aoooC
J

Zaooo,_
!

fl*

a0o0fl«g

[METHYLPHTHALA

Q

C
J

2a0rHO
J

aorHC
J

2raorHfNa0fNfN

TDOSULFAN- I

3

C
J

2aorHfl 1

aoooofl 1

raooO
O

goofN

IDOSULFAN-II

ftCd

O2aorHfl 1

raoinya0rHfl 1

SOOo»,_(

E
dg

IDOSULFAN-SULF

ftE
d

C
J

2a0rHfl 1

OinroinroraooC
O

O
J

s0oozMcdEd

yaorHfl 1

OOrHr-ror-Xraoofl 1

fNiS0ofNC
d

C
d

Q32Hi2C
d

C
J

2aorHfl 1

aooyaorHfl 1

aoO
J

fl«IDRIN -KETONE

S

£aooO
l

,-Ht-33oorHC
J

zJ30oO
J

,_
)

30ororHYLBENZENE

C
-
1

EO

OO
J

raooororaooroinr-O
J

0oo(
-
r
J

O
s

OooQO
)

rHAJORANTHENE

.V
H

C
u

yaooorHfl«

aOOOinrHrHraO0rHfl 1

raOoV
D

Cd§1t-tCu

C
J

2aorHO
J

•-aorHO
J

O
J

roraooO
J

roraooH

S.MMA- CHLORDANE

3

Oza0rHINa0rHfNya'orHO
J

raoO
S

O
JJPTACHLOR

U
J

X

UzaorHO
J

aorHO
J

COinraoroini-ao0inEdOM

IPTACHLOR -EPOX

L
U

X

C
J

2aoo0fl 1

ao0oofl 1

C
J

2aoooao0ofl«

i

IXACHLOROBENZE:

LUX

yaooofl 1

aoooofl 1

C
J

2aoooaoo0T
f

Ed5wM

.XACHLOROBUTAD

L
U

X

yaooofl 1

aoo0ofl*

C
J

zaoooa0o
.

oT
f

M§PStacuIXACHLOROCYCLO

L
U

X

C
J

2ao00fl 1

aoooofl"

C
J

2aoooaoo0fl 1

C
dIXACHLOROETHAN

1*1
X

ofl 1

raoororaooinrooinr-0oooo0rHrHtdCd|T
JUiroO
J

HIEOh
H

C
J

2aooofl"

aoooofl"C
J

Zaoooa0oofl 1

Ed

1OCOrH

roO
J

fl 1

VOP-XYLENE (10

S

yDoC
'

H.w
1

C
'

C
'

ô
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2ôooroCNao0oflCN

C
J

2aoooO
J

aooC
O

tNCdZCdXartxoH

a0ccaoeg3ghHDrorHCOH

yaoofl 1

rHtDO0rorHUzaoovorHaoor-rHiCOHCdO3ghHf-

CdQMcd3reui>

yaoofl 1

rHaOOrorHyaoovorHaOop-rHCOQh
H

3XCJ1>

C
J

za0ofl-rHaooror-t

C
J

zaooV
D

rHaoor-rHCd2CdX

C
J2a0roO
J

aorOOJ

CJ2aor-O
)

ao0
0

fNCJXCQi(0,caro

C
J

2aoroCNaoro01UZaofNaoO
DO
J

C
J

XCQffi

JD

ya0oofl 1

aooofl"fl 1

C
J

Zaooo0
1

inaoooininHCOJ
jH

X0Cd0cd3gO
JtoJD

yaooofl*fl"aooofl 1

fl 1

yaooo0
1

inaoooininCdfHCO3CO§3reoC
M01

J3

ya0ooV
Or-r-j

OOoC
OrH0
1

fl 1

O
l

r
j

oofl"r-r^OoO
D

inHCUrHX3XHCOtn£
t

r-H0tHaotosorH.CUO
Jtf,

J3

C
JZa00fl 1

rHaOOrorHyaooV
OrHaOOr-cuo04cu03ghHQrorHtnu

CJ2a0roOJaoftO
J

C
J

2aor-O
J

aoC
O

O
l

c•H£0
) 

C
J

H
 

X

(D 
i

a
 

a.
tn 

.-H

U
 

TJ

C
J2a0roO
J

aoroO
J

yaor-O
J

aoC
OO
J

uXCQD
l

C
J2a0orHaOOroCJ2aooV
D

rHaOOP
-

rHC
U

§aocc3gh
HQrorH01OJ

iJ

C•H£>jjhiQJ
CU01CU

J-1
2

6

ssavitch
00159.0667



fl 1

O
S

O
S

rHa,cn
*D

l
3COhH2iCOCdCCH6MiJaaaCdtHfc,

V
O

Cd§fH

QaccmomtoC
O

ouCO4O
l

oCQCOC
O
0oCOJ<QCUo1CQCO1V
D
0oU

,,

»
j

0
)

OC
Q

C
O

V
OooC
L,

OjaCd,H>•4S
|

u2ooC
N

aoOOfl-

C
J2aoofl 1

rHaoovorH1cdMBrHH

yaooinrH

hHaOoV
D

rHya0ofl 1

rHaoovorHg

RACHLOROE

"O
J

O
J

TH"

£aooinrH

a0oofl 1

yaoofl 1

rH

a0oV
D

rHoccs

•TRICH

O
J

rH
~

OETHANE[CHLOR

arH

uza0oinrH

aoou>rHC
J

Zaoo^rH

aooV
OrHOETHENEi CHLOR

QrH

yaoo0ooaoo00o»inC
J2aoooC
O

aoo0O
J

ing

LOROBENZE

ghHC
H

q
,

IN

yaoooooa0oooO
J

inya0ooooa0ooO
J

in

OBENZENE

CdQ(N

C
J

2aooinrH

aOOV
D

rHya0ofl 1

rH

aoovorHOcdQ'

UzaooinrH

aooV
D

rHyaoofl 1

rH

a0oV
O

rHOJJo

: CHLORQ

'

uzaooinrH

aooofl*

C
JZaoofl*rH

aOOV
D

rHOPROPANE

1Q

'

yaoooooaooo0fNmyaoo0C
O

aoo0O
l

in

OBENZENE: CHLORQ1

C
J

2aoooooa0ooofNinyao0oC
O

a0oofNin

OBENZENE

cdQ
1

U2aoooooaooooO
l

inyaoooC
O

aoooO
J

incdcu(1 -CHLORO

tooO
J

C
J

zooooinaooooororHC
J

Zaooo0rH

aooooo»hHLOROPHENO•TRICH

infl-"

CJ2a0o00oaooooO
J

inCJ2aoooC
O

aooofNinhHLOROPHENOTRICH

V
D

fl-"

UaoooooaooooO
J

myaoooC
O

aoooO
J

in

OPHENOL: CHLORQ

yaoooooa0oooO
J

inyaoooC
O

a0ooO
J

inLPHENOL

Cd2Q

U2aooo0inaoooooflrHC
J

2aOOoorH

aooooO
JPHENOL:NITROQ

C
J2aooo0oaooooO
l

inC
J

ZaoooC
O

aoooO
J

inj1MZQ

yaoooooaooooO
l

inCJZaoo'oC
O

a0ooO
l

in

TOLUENE

M2Q

CJ2aooinrH

OOinyaoofl 1

aoovorHI5m

C
J

2aooo0oaooooO
J

inC
J

2ao0oC
O

aoo0O
J

inCOIRONAP:

ĝ
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rHÔOP
-
f
l

r^0inC
OrHcnP
-

raoofl-ofN3inC
D

^2M

V
D

OOrHrHraofNC
O

ininovoinoftC
JARSENI

inr>ô0C
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inOJraoôOJo
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Hfl-ôoCOcnfl-rHOooinO
J

1

p-oorooO
J

ooVO
COoO

J

ooocnfl-O
S

O
J

ooO
J

O
J

O
J

M

MAGNES

O
J

oofl 1

CO

ooCO
cnCO

0
0
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îil

ffiM
M

S
S

.E
S

Z
Z

Z
Z

O
C

ucua.cucocoH
^

J-1
7

4

ssavitch
00159.0715



fl-
cncnH3

i

"̂
»»O

l
3BMCOE
I

toC
d

CC3wcuQhHV
O1

£

SrtO
l

oCOp^ood4rHO
l

JJCO1 •
r*ood4CdB§

C
J

C
J

U
C

J 
C

J
C

J
C

J
C

J
C

J
C

J
Z

Z
Z

Z
 

Z
2

Z
2

Z
2

a
a

a
a

 
a

a
a

a
a

a
o

o
o

o
 

i
n

i
n

o
o

o
o

o
o

o
o

 
o

o
o

o
o

o

O
J

f
N

f
N

i
n
 

O
O

f
N

O
l

f
l

-
O

J

a
a

a
a

 
a

a
a

a
a

a
o

o
o

o
 

i
n

m
o

o
o

o
o

o
o

o
 

o
o

o
o

.
o

o

fN
 

C
N

 
O

J 
in

 
O

 
O

 
C

t 
C

t 
T

f 
rt

CuO« 
~~

 
C

d 
*S

 
E

X
 

O
o 

>> 
—
 . 

O
r 

o 
cn

a 
x 

>3 
—

 
n

 
o.

Q
 

O
 

g
 

J
 

g
. 

O

M
X

r
H

M
 

O
O

X
O

X
a
 

&
 

c
n

 
c

n
 

c
c

c
c

P
r

i
D

g
r

O
O

h
J

l
J
 

O
 

r
3

r
H

|
C

r
H

Q

C
d

r
H

O
U

U
 

C
Q

X
C

J
O

C
d

u
r

o

2
1 

J
 

i 
C

d
 
i 

0) 
> 

i 
i 

i 
-

C
O

X
»

J
i

J
Z

f
f

l 
i

r
N

(
N

v
N

r
N

r
H

r
tZ

O
^
^
W

J
H

 
ffl 

*
•
"
 

•
"
 "
 

*
^
^
 

"
"
"

 
1

O
 

C
u 

C
n 

rH
 

M
 

>H
 

rH
 

U
J 

-H
 

-H
 

-H
 

-H
 

-H
E

H
E

H
H

>
>

X
 

r
o
 

x
i 

£
i 

ja
 

x
i 

x
i 

o

o
o

o
 

o
z
 

z
 

z
 

z

a
a

a
 

a
o

 
in

 
in

 
o

rvi 
o
 

o
 

ro

o
o

o
 

o

a
 

a
o

 
in

 
in

 
o

o
o

o
 

o

o
o

o
 

o

C
v,

OgsQ
 

C
P

 
-H

C
 

S
 

r<
•H

 
U

 
J
3

M
 

M
 

J
J

X
 

Q
 

0)
JJ 

1 
I

(
D

O
 

ro
 

C
g 

re 
o 

- 
tu

U
 

C
Q

 
X

 
H

 
Cv,

0) 
1 

CO 
l 

1
C

u 
rt 

1 
ffl 

0)
i 

jj 
n
 

c
 

c
01 

rH
 

6 
rO

 
rt

•
H

 
(
J
J
 

ffl 
i
t
 

r
l

CJ 
*O

 
O

l 
JJ 

JJ

J-1
7

5

ssavitch
00159.0716



fl-C
JC

J
H

Z
Z

C
J

C
J

Z
Z

o
o

o
o

z
 

z
 

z
 

z
r

H
O

J
V

O
C

J
C

J
2

2
CJ 

CJ
Z

 
2

§•& d
a

a
a

a
a

a

CO
 

O
Cd 

i
CC 

3CO
Cd 

r

S
i

3 d
is

a
 

a
a 

a
a

a
a

a
a

a
a

a
.

a
a

a

C
d

MCug

H
c

o
r

t
r

t
5

 
2

<
 

M

J-1
7

6

ssavitch
00159.0717



o
 

ro
. 

o
j

CO
 

rH
 

fl*

O
 

fl 
O

J

O
J
 

O
J

 
fl-

J^n

3CO

9Cdt^CdI

Cd 
W

 
W

P
 

P
 C

O

o
 

a
 

p
 

o
 co

Z
 

O
 

C
O

 
H

 
E

H
 

E
H

 E
H

J-1
7

7

ssavitch
00159.0718



fl 1

cncnH

T

a*̂Cn312HrH

CO5aCOC
d

CCC
d

EHSQMJi§C
d

C
u

vo1139H

Po.
ccroo20CO
ro4iHOOC

O

f
l

O1*QCU
O

4

ftOvof
l

O,

3rHO2Oi
voro•gi

4£HN1

C
J

2aoo03oozao0oaooIsgIHg•1

o2aoooaooouzDo.0oDooog

RACHLOROE

E-BO
J

O
J

zaoo0£3OOOza00oaoooCdLOROETHANTRICH

fN

OETHANE: CHLOR0

O2aoooa00ou2aoooaooo

OETHENE: CHLORQ

zaooo:z>OooC
J

2ao0oaoooC
dLOROBENZE•TRICH

*r

oZaoooD0ooC
J

2Doooaooo

OBENZENE: CHLORQ

C
J

zaoooD0ooC
J

zaoooaooo

OETHANE: CHLORQ

C
J

2aoo0ooooz
1

aoo0aooooiJ

OETHENE (: CHLORQ

C
J

za0oo-U0ooC
J
zaoooaoo0

OPROPANE[CHLOR

Q

C
J

2a000a0o0zaoo0aooo

OBENZENE: CHLORO

C
J

zaoooDoooC
J
zao0oaooo

OBENZENEICHLOR

Q

C
J

2aoo0a0oozaoo0ao00£

(1 -CHLORO

0
]

•rH

Dj?O

C
J

2aooin3ooinzaooinaooinh
HLOROPHENO-TRICH

in

C
J

2aoooaoooC
J
za00oaooorH

LOROPHENO•TRICH

V
D

Zaoooaooozaoo0ao0o

OPHENOL

rtSUQ

2aoooaoooga0ooaooo

LPHENOL:METHYQ

u2ao0in.D0oinU2aooinaooin

PHENOL:NITROQ

C
J

zaoo0a0oogaoo0aooo

TOLUENE:NITROQ

C
J

zaoooaoooC
J

2aoooaooo

TOLUENE:NITROQ

C
J

2aoooIDoo0uzaoooaoooC
d
zoI

C
J

2a0oo!D0oou2aoooaoooi

IRONAP

aC
J

C
J

2aooo£>o0o02aoooaooor
J

ozCdffiCu8Sg-

C
J

2aoooaoooC
J
zaoooaooooffi

C
J

2aoooo0oozaoooaooozC
d

CW1ffi

ozaooo3ooou2aoooaooo-
J

C
d

fficuh
H

1

OzaoomDo0inU2aooinaooinCd2hH

tOANIL

BhH2

C
J

2aoooa000C
J
zaoooaoooh
H
o

IOPHEN'

Bh
H

Z

C
J

2aoooa0oo0zaoooaooog

ROBENZIDI:) ICHLO

L
J

rn

o2aooinao0inCJ2a00inaooinM

LOANIL

BM2

U %

a 
a

o
 

o
H

 
r
H

O
 

O

O
 

_=>

O
 

O
rH

 
fH

O
 

0

C
J
 

0

2
 
.2

J•->a
 

a
o
 

o
H

 
rH

0
 

O

a
 

a
o
 

o
rH

 
rH

O
 

O

Q
 

C
d

Q
 

Q
O

 
O

fl- 
fl"

C
J

2aoHOOOrHOC
J

Z.J3orHOh
H

(-5

aorHO
'

iQfl»

C
J

2aooinO
]

aooin01U2ao0inO
J

aooinO
J

ffi
CU-2 -METHYL

OHXIN:rHQV
O

C
J

2aooorHÔooC
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zDoocsao0ôoomoorHC
S

ro.H

O
J

ro00p-inO
J

orooQroC
SrHroOOCOCOroOooCNVOf)yMCO

OC
S

OOCOinO
J
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O

APPENDIX K

DATA MANAGEMENT

A large volume of data was generated for the Agriculture Street Landfill Remedial

Removal Integrated Investigation (RRII). This appendix describes the process and systems

used to bring the data together in a usable format, as well as the statistical methods used to

evaluate the data. Data management includes all the aspects of collating and processing data

generated for the RRn report.

K.1 DATA STRUCTURE AND COLLATION

Due to the compressed schedule for field work, analysis, data review, and evaluation,

it was decided that all information related to site sample collection and analysis, as well as

field observations and measurements made while on site, would be entered into electronic

form as early as possible to facilitate sorting of the information, transfer of analytical and

other data, and export of data to compatible software programs used for data evaluation and

report generation.

Before beginning work on site, programs were established in a data base software

package to allow entry of sample information as the work progressed. The program, called

SAMPMAN, contained two database files. The first was SAMPINFO and allowed entry of

information such as an E & E sample number; matrix; date and time of sample collection;

field measurements such as pH, temperature and conductivity; miscellaneous sample identifi-

ers such as duplicate or blank sample; and, other comments. The second database file was

LABINFO and recorded information such as Contract Laboratory Program (CLP) sample

number, case number, assigned laboratory, date of shipment and other miscellaneous

information related to the sample shipment for analysis.

The LABINFO database also contained a field to allow entry of the sample delivery

group (SDG) number assigned by the CLP laboratory. This information did not become

available until several weeks after the samples were shipped for analysis and so this field was

initially left blank during data entry. The SAMPINFO and LABINFO databases were related

to one another through the E & E sample number and CLP number. LABINFO was related

through the CLP sample number and SDG number to a program entitled DATATRAK.

K-3
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DATATRAK allowed availability of analytical results to be projected and recorded through

data receipt, transfer to review or validation and distribution.

K.I.I Data Entry

At the start of field work, a personal computer and modem line were established in a

trailer on site to allow realtime data entry and also to allow transfer of collected information

to E & E's Regional Computer Center (RCC) at the Technical Assistance Team (TAT) office

in Dallas. Before field work began, methods of recording field information were standardized

to support data entry. The large volume of information collected on site required that the data

entry process continue at the RCC immediately following field work.

Data generated from site activities were imported into a database software package,

including field analytical results, survey data information and meteorological data recorded by

a weather station established on site. Some information not originally specified for inclusion

in the database was identified as the project progressed. These data were primarily used to

generate tables for the report appendices. In these cases, data were entered into spreadsheets

and imported into the database.

Analytical results were received in two ways. CLP Routine Analytical Service (RAS)

organic and inorganic results, representing the majority of the analytical data, were down-

loaded from EPA's CARD system. The text file obtained from CARD was imported into a

database program titled VALIDATE. It had been assumed that data obtained through CARD

would require application of validation qualifiers only. However, review of data downloaded

from CARD revealed that multiple runs of the same sample, representing reanalyses or dilute

runs, were included in CARD. In addition, some compounds were missing from the

downloaded files or appeared as a result of 0. These data were updated by reference to the

hard copy form I reports provided following data validation. Analytical data generated

through CLP Special Analytical Service (SAS), dioxin, and commercial labs were received in

hard copy only following validation. VALIDATE was then used to generate database files

containing sample and analytical information by reference to the form I, annotated with

validation qualifiers.

Manual data entry of sample information, including analytical data results and

validation qualifiers, was proofread against the source material. Source material included

original log books and tables generated from the log books, as well as annotated form I

K-4

06:WPUZD:ZT3061 DFWI007 APP K-10/27/94-01

ssavitch
00159.0753



sheets. Data downloaded from CARD was checked by comparison to the hard copy form I

during application of validation qualifiers. A missing sample report was generated to identify

samples from a given group (area/type) which did not yet have analytical data recorded as

received. In addition, a missing compound report was generated to ensure that for each

sample analysis result summary, a value was present for each target compound.

K.I.2 Data Coordination

A short program was generated to use the SDG number from CARD data to update

the empty field in LABINFO. For the RAS organic and inorganic data this made it possible

to initiate cracking of the pending analytical data earlier than usual by being able to identify to

EPA's Regional Sample Control Center (RSCC) the SDG number of the expected data set.

SDG numbers for non-RAS data sets were updated by manual entry into LABINFO for each

sample (up to 20) in the SDG. An application was generated to scan SAMPMAN, identify

new SDGs, and create a record for the SDG in DATATRAK.

Sample results received or generated were initially grouped by SDG. SAMPMAN

(containing SAMPINFO and LABINFO) and DATATRAK were used together to track the

completeness of various sample groupings. The sample groups typically involved a sample

area and/or type. This was accomplished by using the codes contained in the E & E sample

number. If a sample was labeled, for example AL-SG001-SS-01, it was known that the

sample was a study group residence surface soil sample. The programs generated and

updated in the database for each analysis (organic, inorganic, dioxin, SAS, commercial, and

EPA Houston) could be queried to determine if a specified sample group contained a

complete, validated data set. This was used to provide progress updates to report writers and

managers as well as to set priorities during data validation (by E & E), data entry, and

review.

Data generated from CARD was labeled with a CLP number only. Processing of the

data through the database software and prior to distribution included application of the

corresponding E & E sample number, depth interval for soil samples and other information.

As a rule, database files sorted by SDG were grouped into larger files by analysis. Files for

evaluation and presentation were then sorted as required, into groups by sample area and

type.
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Primary distribution was accomplished by establishing a file service on the RCC

computer network. Sorted and completed files were placed on the file service as database and

spreadsheet files for evaluation of data. Two identical sets of files were created, one with

blanks and duplicates for quality control evaluation and one without blanks or duplicates to

allow statistical and other evaluation of the data. A comma delimited text file was exported

for use in the Geographic Information System (GIS). Spreadsheet files containing XRF data

were converted to allow statistical information to be generated and evaluated during field

work. Additional modified text files were created for use in several statistics packages. Data

summary tables were created for use by report writers. The database files were imported into

a separate database system for risk assessment evaluation. Data files were exported from this

system to word processing packages for generation of report-quality tables.
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K.2 STATISTICAL TECHNIQUES AND TOOLS

Several statistical techniques and tools have been applied to the data in this report.

The results of some of these techniques, such as the determination of descriptive statistics,

have been incorporated into the body of the report. The results of other analyses (such as

correlation analysis used to identify and understand relationships within the data) may not be

explicitly reported, but are used within discussions in the text. The combination of techniques

and tools allow an efficient and comprehensive evaluation of the extensive datasets developed

in the course of the field investigation.

The statistical techniques employed in this study can be characterized by their

intended use: the description of attributes to groupings or subsets of the data (descriptive

statistics, e.g., average, rninimum, maximum), the determination of relationships between two

or more such groups with one another (e.g., correlation coefficients), and, in the case of lead

in the surface soil, quantifying by location the uncertainty inherent in the data (geostatistics,

threshold indicator kriging).

In addition, two statistical graphicing tools proved to be very useful — scatterplots and

boxplots. A qualitative, visual counterpart to correlation analysis, scatterplots can be use to

identify and display relationships between two sets of data, e.g., lead concentrations in surface

soil and zinc concentrations. Boxplots are useful in spotting similarities and/or differences in

data.

K.2.1 Descriptive Statistics

Descriptive statistics are numbers used to describe a dataset. In this subsection the

descriptive statistics used in the analysis of the Agriculture Street Landfill site data are defined

and briefly discussed.

Average

The average (measured) concentration of a contaminant in an environmental medium

provides information on the level or intensity of contamination in that medium. The average

is simply the sum of the values in the dataset divided by the number of values in the data set.

The average is also called the arithmetic mean and it often is the single number used to

characterize a data set.
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Geometric Mean

In some cases it is useful to supplement the average with another statistic, the

geometric mean. It is calculated by taking the rah root of the product of the values, where n

is the number of values in the dataset. The geometric mean has the advantage of reducing the

impact of extremely low or high values in the data set. This can be important in environmen-

tal studies concentration distributions tend to be skewed, that is, with either a tail of high (or

low) values.

Median

The median of a dataset can also be a useful indicator of the level of contamination.

The median is the midpoint of the data - 50% of the values lie below it and 50% lie above it.

If the distribution of the data are symmetrical, i.e., not skewed to the high or low side, then

the values of the average and the median lie close to one another. If the data are skewed,

then the median and average are further apart in value. The median is also called the 50%

percemile. Two other important percentiles are the 25% and 75% percentiles. Twenty-five

percent of the data values lie below the 25% percentile and 75% of the data lie above it.

Similarly 75% of the data lie below the 75% percentile and 25% lie above it.

Minimum and Maximum Values

In addition to the intensity or level of contamination in a medium, descriptive

statistics can be used to characterize the spread or variability of that concentration. The

minimum and maximum values of the concentration, indicate the range or extreme values of

the concentration in the medium. While helpful, these two statistics are less than ideal

indicators of the data's variability. Environmental datasets often have outliers - a few values

which are exceptionally low or high relative to the rest of the data. When this is the case, the

minimum and/or maximum values can be misleading with respect to the variability of the bulk

of the data.

Standard Deviation

Another measure of the variability of a dataset is the standard deviation. A more

abstract concept than the minimum and maximum values, the standard deviation is a better

measure of the variability because it takes into account all of the data available. The standard
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deviation is the square root of the variance. Mathematically, the variance is the arithmetic

average of the square of the difference between each observed value and the average of all

values in the dataset. The use of differences between observed values and the average value

is the key conceptual idea behind the definition of the variance, and hence the standard

deviation. The squaring of those differences is merely a mathematical device which assures

that the contribution of each datapoint is either positive or zero.

Coefficient of Variation

A simple use of the standard deviation is to compare it to the average (arithmetic

mean). The greater the ratio of the standard deviation to the average, the greater the

variability of the dataset. The ratio of the standard deviation to the arithmetic mean is called

the coefficient of variation.

Frequency of Detects

Another statistic which was used in the ASL site analyses is the frequency of detects

[nondetects]. This statistic is simply the fraction (or percentage) of detects [nondetects] in a

given dataset. By way of example, a dataset containing 36 values in which there were 27

detects and 9 nondetects has 75% detects and 25% nondetects, respectively.

K.2.2 Relational Techniques

Statistical techniques were applied to the data from the field investigation to identify

any correlations and implied relationships among different contaminants. The techniques used

include descriptive statistics (discussed above) and non-parametric correlation analysis.

The data were analyzed for each anaiyte— initially the full suite of 24 metals and 120

organics — and for several environmental media and locational subgroups. The media
»

included surface soils, subsurface soils, shallow groundwater, and deep groundwater.

Locational subgroups included the study group and the grid locations (developed and

undeveloped) for the soils and monitoring well locations for the groundwater. Sampling depth

intervals were used to define additional soil subgroups for the study group and grid.

Similarly, the monitoring wells were grouped by the two hydrogeological units, shallow and

deep.
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In each subgroup the percentage of detects were determined for each contaminant.

Contaminants with less than 50% detects were eliminated from further analysis. Correlation

analyses using a nonparametric statistic, the Spearman coefficient, were performed on all

possible contaminant pairs - metal-metal, organic-organic, and metal-organic — in the

reduced datasets. In the later stages of the analyses, additional correlation coefficients were

calculated for both the concentrations of metals and organics in the groundwater with several

field parameters and water quality parameters (e.g., pH, ammonia, Total Organic Carbon),

The Spearman correlation coefficient was calculated for two compounds and/or

analytes at a time. First, the two datasets were paired by sample. Then each set was ranked

from low to high. [Note: data were used only when both compounds and/or analytes had

been detected in each sample.] Next, the linear correlation coefficient, the correlation

coefficient commonly found in linear regressions, was calculated for the two sets of rankings.

After a correlation coefficient was determined, it was compared to a critical value. If

the calculated coefficient was less than this critical value then it is unlikely that a correlation

between the two contaminants exists. If it was greater than the critical value, then a

"correlation" exists. The higher the calculated coefficient above the critical value, the more

strongly the contaminants are correlated. Critical values depend on the number of data pairs

and on the confidence level desired and have been tabulated in the literature. For this

analysis, the 95% confidence critical values for the Spearman correlation coefficient were

used. They are listed below (Davis 1986).

Samples Critical Value

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

0.9000
0.8286
0.7450
0.7143
0.6833
0.6364
0.6091
0.5804
0.5549
0.5341
0.5179
0.5000
0.4853
0.4716
0.4579
0.4451
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21
22
23
24
25
26
27
28
29
30*

0.4351
0.4241
0.4150
0.4061
0.3977
0.3894
0.3822
0.3749
0.3685
0.3620

*no values listed for number of samples greater than 30
(John C. Davis, Statistics and Data Analysis in Geology, 2nd. edition, 1986.)

The comparison with critical values was not paramount for several reasons. The

number of nondetects varied significantly from contaminant. In many instances, the number

of observations greatly exceeded 30 and the critical value had to be extrapolated. Finally, the

tests performed are nonparametric (i.e., are based on data ranks and not data values). Thus,

the initial focus was on coefficients significantly greater than the appropriate critical value.

This turned out to be very helpful since there are so many "correlations" among the different

contaminants with lower critical values. Focussing on the higher values resulted in focussing

on "strong" correlations.

Principal component analysis is used to determine whether or not there may be a few

factors or influences in the data which lead to groupings with similar behavior within the data.

In the case of this investigation, chemical similarities between some of the contaminants were

expected to and did lead to several such groupings (e.g., transition metals, sorbing metals,

PAHs). Principal component analysis was used to substantiate the findings of the correlation

analysis.

Scatterplots were used as a visual check on the results of the correlation analysis. In

a scatterplot, the concentration of one component is plotted against the concentration of

another. When the two components are correlated, the resulting plot typically appears to lie

near an imaginary line drawn through the plotted points. The line may be either straight or

curved. If the two components are not well correlated, then the resulting plot appears much

more random with no distinguishing trends.
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K.2.3 Locational Techniques

Uncertainty in finding lead above a specific concentration at any location in the sur-

face soils was examined using a geostatistical technique — probability kriging. The fundamen-

tal observation which drives this analysis is that the lead concentrations in the surface soils

vary from location to location across the site. This variation arises both from underlying

trends (i.e., areas of generally high concentrations or generally low concentrations) and from

natural random variations.

Typically, concentration data are contoured. That is, lines representing constant

concentrations are constructed from the data using either computer or manual techniques and

the results are superimposed onto a site map. Such contour maps allow one to quickly spot

any trends in the data. These contour maps have been extensively used in the presentation of

data for the ASL site RRII. The appearance of a contour map may also disclose some of the

random variation in the data, but because the contours are often "smoothed" to facilitate

seeing the trends in the data, much of this information can be lost.

The random variation in concentration data can be important when determining the

extent of the contamination. The concept of contamination necessarily entails a comparison of

the concentration with a threshold or target value — determined within the context of the site-

specific screening values (e.g., Applicable or Relevant and Appropriate Requirements and To

Be Considered Values). Exceeding this threshold indicates contamination, while lying below

the threshold value indicates no contamination. Because of the random component(s) in the

variability, small areas of contamination may be found in portions of larger uncontaminated

areas. It is important to predict the likelihood of such occurrences to arrive at reasonable

assessments of the extent of the contamination. This, of course, will have a direct bearing on

the development of remedial action alternatives and their costs.

Contouring the concentration data provides a convenient visualization of those data,

but does not provide any quantitative information on the inherent random variation. Thus,

contouring is of little help in estimating the probability of finding contamination at a location

outside of the depicted contaminated area. A tool that is useful in this regard is probability

indicator kriging.

In probability kriging, the data and sample locations are used to develop a

geostatistical model for the probability of exceeding a given threshold value, e.g., 400 ppm

lead. This model can be used to predict the probability of exceeding the threshold at any
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location on the site, and, in particular, can be used to estimate the probability at each point in

a uniform grid that covers the site. The resulting grid of probability estimates can then be

contoured and superimposed onto a site map. The contours lie between zero and one. Low

values (near zero) indicate a low probability of exceeding the threshold and high values (near

one) indicate a high probability of exceeding the threshold.

Probability indicator kriging entails a number of activities including indicator

transform, spatial analysis, kriging, and contouring. In the ASL site study, the first three

activities were carried out using the EPA's geostatistical package, GEOEAS (Englund and

Spanks 1988). This public domain computer package has been in use for several years and is

an accepted, stable, and polished set of codes.

In the initial stage, each member of the concentration dataset was transformed into a

corresponding value in an indicator dataset. If the concentration was equal to or greater than

400 ppm, then the corresponding indicator was set equal to one (1.0). If the concentration

was less than 400 ppm, then the indicator was set equal to zero (0.0). Thus the sample

indicator dataset has exactly the same number of elements or values as does the original

dataset.

This dataset was the basis for eventually estimating the probability of exceeding

400 ppm lead in the surface soil at any specified location on the site. The logic for estimating

probabilities is as follows. Consider the entire site and the entire indicator dataset. The sum

of the indicators divided by the total number of indicators (i.e., the average value of the

indicator lies between zero and one). It represents the fraction of samples where the concen-

tration exceeds 400 ppm and, hence, is an estimate of the site-wide probability of the

concentration exceeding 400 ppm lead. The greater the total sample number, the better the

estimate. Another factor which affects the quality of this estimate is the distribution of the

sampling locations across the site. Clustering of samples in contaminated areas or in

uncontaminated areas will lead to site-wide probability estimates which are too high or too

low, respectively. This effect was reduced in the RRII by use of an overall grid sampling

pattern. The same rationale can be applied to smaller areas on the site. That is, the local

average of the indicator in such a smaller area provides an estimate of the local probability of

exceeding the threshold.

With this approach, moving average techniques (mathematical techniques that use the

data from nearby data locations to estimate a value at the location of interest) can be used to
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estimate local indicator averages, and thus (local) probabilities at locations across the site.

Kriging is a moving average technique which is particularly well suited to these calculations.

Kriging uses both the local data values and a geostatistical model for the random variability in

the data. The model used in kriging is called a semivariogram. A semivariogram is simple

in concept. It is a spatial model in that it depicts the variance (see the descriptive statistics

discussion above) between pairs of data points as a function of the pair separation distance —

the distance between the points in a pair. The data, in this case indicator values, are used to

construct an experimental semivariogram. Once this is done, a mathematical curve, the

theoretical semivariogram, is fit to the experimental semivariogram. The theoretical model is

then used in the kriging equations along with the data (indicator values) to estimate values at

locations of interest.

In the final phase of the analysis, the kriging equations, indicator dataset, and

semivariogram were used to generate a uniform grid of estimates of the probability of

exceeding the 400 ppm threshold. This grid was then contoured and superimposed on a site-

map. A shaded area representing areas exceeding 400 ppm was also included on the map for

comparison with the probabilities. The areas of exceeding 400 ppm were found by contouring

the original concentration data.

K.2.4 Box Plots

A box plot is a graphical representation of the distribution of the values in a sample

set. Figure K-l illustrates the components of a box plot as defined below. In each plot (as

shown in Figure K-l) the median of the sample set is marked by the center line in the box, or

the 50th percentile. The lower and upper hinges comprise the edges of the central box. The

median splits the ordered sample set in half, and the hinges, or edges of the box, split the

remaining halves, indicating the 25th and 75th percentiles.

To understand the remainder of a box plot, that is, the whiskers and any asterisks

and/or open circles. Hspread is comparable to the interquartile range or the range between

the 25th and 75th percentile concentrations, and it is the absolute value of the difference

between the values of the two hinges or box edges.

The inner and outer fences are mathematical entities that serve to locate the outside

values and far outside values which are then shown on the box plot.
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The inner fences are defined as follows:

• Lower inner fence = lower hinge - (1.5 Hspread).

• Upper inner fence = upper hinge + (1.5 Hspread).

The outer fences are defined as follows:

• Lower outer fence = lower hinge - (3 Hspread).

• Upper outer fence = upper hinge + (3 Hspread).

The whiskers show the range of values that fall within 1.5 Hspreads of the hinges.

They do not necessarily extend to the inner fences. Values outside the inner fences are called

outside values and are plotted with asterisks. Values outside the outer fences are called far

outside values and are plotted with empty circles.

In some of the plots, there is no centerline or median present. This will occur if the

median value corresponds to either the lower or upper hinge value. In other plots, the

median, lower hinge, and upper hinge are the same and the box collapses to a line.
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DRILLING LOG OF BORING NO. BL003 - Page 1 of
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becoming finer grained.

5.0-9.1' SIL.TY CLAY; gray, dense, cohesive, few
roots, wet

9.1-9.6' PFAT; brown, with roots, wet
SILTY CLAY- ftame as SO— a 1' wet
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0.2

IS

ai

•g

0

0

6
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0

•• ' -. ^ 'i l: >

- ' -COMMENTS /,•

Augered with 3 1/4" m hollaM
sten auger.

Collected CLP and dloiln sanple
Iron 0.0-5.0*.

Collected XRF sanple for each
Interval.

Boring was grouted to surface
upon conptotlon.

•~ " - - '' - : ' v '< >' • '-,'. :;-','* ,v v s ! - -v ^ - ' v ! ', •

§ > ^AGRICULTURE STREET LANDFILL /^,, J/V f;

prnlnny anri pnwirnnmpnt, Jnn_. , ^ fttsmei'

ssavitch
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(ft

DRILLING LOG OF BORING NO. BL004
; Profepi- AGRICULTURE STREET LANDFILL

tocaJlon- NEW ORLEANS. LOUISIANA

' """' • ':"'' "• "• •"'• "'• •' ' • • " • N £44 SW 15
Boring Coordinate* /Reference Sysfem; E 3889801.38

Ortlllnfl Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

OrUler/Geoloolst- :RON SIMMONS / JOHN PECK
- ,. .• ••, • ., •• . . .

Total Depth oi Hole (feet BGS): 25

Ground Elevation (feet above MSLh

RpfMSfrt at (fpf-t WrS)" NA

Page 1 of
'

-UJ4 ;

2

Oafp Started / Fhliihpd- 4-J5-94 / 4-J6-94

jv*,*. 'ZT-2061/ELAOHeSOO >

'X'
Q.
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o
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2-

3-

4-

5-

6-

7-

8-
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II-

12-
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16-
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; ̂
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 .:.
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1829S

m
m
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S f
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Iffi

îlii

' :

OVERBURDEN
DESCRIPTION

i

0.0-5.0* FJjJj brown-red, wood, roots, glass, slag.
Iron rich, loose, dry.

5.0-10.0' FP-L: brown-red, wood, roots, glass, slag,
sample wet at 9.0'.

I0.0-I2.ff woon- roots, peat. wet.

12.5- 15.0' CLA£ gray, with roots.

15.0-17.5' r'*^- gray, trace int. abundant roots
tS.O-ta.0'. tew roots te.O-W.5'. Met

175-20.O' CLA1; as above. 18.0-18.5*.
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0

0

s

70

0

1 1 " I

COMMENTS

Augered with 4 1/4" ID hollow
sten auger.

5.0-10,0' Sanple collected for
CLP and dloiki analyses.

•5.0-175' CoUected sanple tor
CLP and drOrti analysis.

f

" /t X > ! A ^ < '

§ AGRICULTURE STREET LANDFILL r> / >

ecoloav and environment, fnc jt HBTWI .''

T.-Q

ssavitch
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DRILLING LOG OF BORING NO. BL004 2 of 2

Project AGRICULTURE STREET LANDFILL " Total Depth of Hole (feet BGS):

; : 
D

E
P

TH
 • 

] 
/::

19-

20-

21-

22-

23-

24-

25-

26-

27-

28-

29-
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31-

32-

33-

34-

35-

36-

' 37-

38-

39"

G
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A
P

H
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O
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r-33-33

r3-33-3
r̂ -r-r-r

E€€€|

EIIH
_ _ _ _ _
____-_.

OVERBURDEN
DESCRIPTION ;,

20.0-22.0' ni AY: as above, few roots,
homogeneous, wet.

22.0-25.0' CLAY: gray, dense, cohesive, few roots.
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0.5

2.0
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0

2
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COMMENTS

Boring was grouted to surface
upon completion.

. . . - \ t f ,.

§ : • : : :;V; •; . . ; ' -AGRICULTURE STREET LANDF'ILL

ecoioav and environment, inn. BRSIPW

L-10

ssavitch
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DRILLING LOG OF BORING NO. BL005 . Page 1 of 2

Project

Locatior

Boring C

Drilling C

Drlller/G

AGRICULTURE STREET LANDFILL rr

,. NEW ORLEANS. LOUISIANA fir

oordtn,

Jompan

eologls

N 544357.73
atpe/Rpfprpnrp «?y,<|+prn- g 3B8$lfl4.43 BP

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. i-,;

t. RON SIMMONS / JOHN PECK .io

tal Depth of Hole (

ound Elevation (fee

fusalat (feet BGS)

te Started / Flnlshe

„#. ZT-208*/ELA<

PPt RRS}- 20

t Ahn«P fcKI )• -3-89

NA

ri. 4-tB-94/ 4-1S-94

3118SDD

i>—
0.
UJ
0
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2-

3-

4-

c
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7-

8-

9-
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II-

12-

13-

14-

|C

!6-

17-

18

G
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A
P

H
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 L
O

G

&&S

1I1i
r~ \̂nr,_:
r̂ r̂iT

rZ-3-33

-̂ •»3

r-r̂ -rE

r̂ r"̂ r
r̂ r,_rz
i.i.i.'̂ .":
ZJZJZJZJZ

^

OVERBURDEN
DESCRIPTION

0.0-2.5' EILLJ brown, loose, debris (bricks gravel),
dry.

2.5-5.0' FII L: brown, moist, debris (bricks, ash,
glass), cohesive.

5.0-7.5' FIIL: brown, sand. wood, roots, moist.

7 K in A' HI A V- a H + l*r. *

cohesive, plastic.

10.0-15.0' CLAY: gray, dense, with roots, peat layer
at bottom 0.5', wet.

15.0-17.5' SH TY CLAY: gray, dense, few roots, no
peat, cohesive, plastic.

17 5-?0.0' RTI TY CLAY: gray, dense, cohesive,
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T
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f
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Ul

r—
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2
o
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wo:

0.3

1.4

0.9

2.1

2.5

1.3

2.5

ll

0

20

ISO

100

400

30

100

COMMENTS

Augered with 4 1/4" ID hollow
stem auger.

2.5-5.0' Samples collected tor
CLP and dloiln analyses.

15.0-17.5' Sample's collected tor
CLP and dioxin analyses.

1 AGRICULTURE STREET LANDFILL: :

-Tecoloov and envirnnniRnt. inc. • ESESTOBI

L-ll

ssavitch
00159.0781



DRILLING LOG OF BORING NO. BL005 .Page 2 of 2

Project AGRICULTURE STREET LANDFILL ^.:;? f btalpepth of.Hole (feet BGS): i°_

v D
EP

TH
 

: ;";
.-•

;.•
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_
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21-

22-

23-

24-

25-
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28-
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38-
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O

G
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:;

m_^^^ ~

OVERBURDEN
DESCRIPTION

plastic, no roots, no peat.
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l!
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: COMMENTS

Boring was grouted to surtace
upon completion.

1 AGRICULTURE STREET LANDFILL

J> ecOlOHV S^ti Pnwirnnmpnt- inr '' ESESTDBI

L-12

ssavitch
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DRILLING LOG OF BORING NO. BL006 Page 1 of 2

Project

Locatior

Boring C

Drilling C

Driller/G

AGRICULTlfRE STREET LANDFILL Tc

,. NEW ORLEANS. LOUISIANA Rr

oordln

.ompan

eologls

N 54384 J^S
afps/Rpfprpfrrp Syetpnr E 368??00.43 Rp

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. n;

t- RON SIMMONS / WALTER GRAF .io

tal Depth of Hole (

ound Elevation (fee

fusal at (feet BGS)

»e Started / Flnlshe

„*. ZT-2061 / ELA

PP* RRS}- 2"»

» atvwp M«3 )• 0.37

: NA : •'. "'•>'••*• '•" ' .. '•

a. :4-li|-94 / 4-14-94

D118SOO
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8-
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13-

14-
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17-

18 "
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A
P

H
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O

G
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$8$

^
^
08888$m11••
1-~---I.I.I.'̂ .T
SSSSi
— — — —^

r-3-3-3-3
•̂ir-3 -̂3

OVERBURDEN :
DESCRIPTION

0.0-2.0' EUL black, ash with glass and minor sand.

2.0-6.0' ASH: black, with sand.

6.0-10.0' ASH- as aDove. wet at 9.0'.

10.0-15.0' FH 1 • black, ash. minimal recovery, sample
tube blocked by piece of wood, wet.

15.0-20.0' OL AY: black and gray, flberous
(peat-like), wet.
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 C
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N
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5
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E
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O
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E
R
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(f
e

e
t)

0.7

1.2

0.3

0.2

5l
o3

0

0

15

; : : - COMMENTS

Augered with 4 1/4" ID hallow
stem auger.

Could not sample 0.0-2.0'
(concrete), augered to 2.0'.

8.0-10.0' Samples collected 1or
CLP, and dioxin analyses, and
engineering parameters.

fjfej AGRICULTURE STREET LANDFILL V

Ll prnlnnv -=>f^ri Pnvirnnmpnt inr E«ESTBBI

L-13

ssavitch
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DRILLING LOG OF BORING.NO.:BL006 : -^:?''C:: ̂ i'-'J^^- .Page 2 of 2

Prol ec t: AGRICULtURE STREET. LANDFILL _ • TotarOepth.of Hole (feet B6S)::<

X
o.
Ul
0

19-

20-

21-

23-

25-

26-

27-

28-

29-

30-

31-

32-

33-

34-

35-

36-

37-

38-

39"

o
o
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i
<4
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ts

EHE!
£~~
r{r3-3~

i-i-nj

Îlli

"

OVERBURDEN t ,'
DESCRIPTION

?n.0-??.ty Sil TY HI AY- gray, with minor sand a*
base, becoming silty at base, (silt with minor sand).

22.0-24.0' n AY- as above. Increased moisture at
23.5'.
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Ii

5

-

•• V % /

! ' COMMENTS

20.0-22.0* Collected samples lor
CLP and dioxin analyses.

• - J' /I''! i i-< in - * *
>' ' •' "\^ ' *<" '< <%*i » "t

1 AGRICULTURE STREET LANDFILL;
J proloiV ̂ ^ pnwirnnmpnt inr Effisroei

L-14

ssavitch
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DRILLING LOG OF BORING NO. BL007-A Page 1 of 1

Prolect

Locatloi

Boring C

Drilling C

Drlller/G

AGRICULTURE STREET LANDFILL T/-

v NEW ORLEANS, LOUISIANA fir

oordin

;ompan

eologls

N54S888.7+
afps/Bpfprpnrp Ry.ttpiir E 3889445.1?? Bo

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. na

t. RON SIMMONS / JOHN PECK .,„

talD

ound

fusal

te S

h*-

epthof Hole (1

Elevation (fee

a f / (feet BGS)

arted / Flnlshe

ZT-2081 / ELA(

PP* RRc;)- 10

t ahnvp MSI )• — W2

•";» '-'•• '":;< ".. " ;" . : • • • •

rl.:4-t5-94/4-,5-94

3118SOO
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G
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H
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O

G
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:&&&vsw<
5888?1
I
•1&$$
sHIsSoowI

OVERBURDEN
DESCRIPTION

0.0-5.0' No recovery, auger cuttings = fill.

5.0-7.5' FTI i - brown-red, wood, glass, ash, loose,
iron stained. moist.

Fin : dark drown, wood, ash, glass, loose .to
cohesive at bottom 0.5'.

S
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 N

U
M
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R

itntn

CMi
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1
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t-

u
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O
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u
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0.0

0.9

1.2

2-5
o3

0

0

40

•COMMENTS

Augered with 4 1/4" 10 hollow
stem auger.

Samples collected lor CLP. dioxin
and geotechnlcal analysis.

Cannot auger past 10.0* due to
obstruction.

Boring was grouted to surface
upon completion.

1 AGRICULTURE •STREET^LANiDfiL^r:-; ': . "

JecGloav an<1 environment, in^, : , s : MSTOB|

L-15
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DRILLING.LOG ;OF. BORING NO. BL007-B Page t of

Pro-f-etv. ASRICgTURE;STREET LANDFILl Total Depth of Hole (feet 8GS): JL

Location: HEX ORLEANS. LOUISIANA

Boring Coordinates /Reference System:.,

Drilling Company: CHURCHILL ENVIRONMENT;Al; SERVICES, INC.

DrHler/Geologlst: RON SIMMONS /JOHN PECK-

Ground Elevation (feet aoove MSLh

Refusal at (feet BGS}: J

Date Started / Finished: 4-15-94 / 4-15-84
i •' ' j

*; ZT-2061 / E L A O I i e S O O •

C

OVERBURDEN
DESCRIPTION

l

COMMENTS

17-

0.0-8.0' No samples taken, auger cuttings «• fill,
cannot advance due to obstruction.

Augered with 4 1/4" ID hollow
stem auger.

• Boring was grouted to surface
upon completion.

AGRICULTURE STREET LANDFILL

ecology and environment, inc. ; mmi..

L-17

ssavitch
00159.0786
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DRILLING LOG OF BORING NO. BL007-C - Page 1 of 2

Prelect

Locatior

Boring C

Drilling C

Drlller/G

AGRICULTURE STREET LANDFILL T<-

r NEW ORLEANS, LOUISIANA fir

oordfn

.ompan

eologls

N 543854.42 .
a»P5/RpfprPr,pP <?y«tpm- E 3689457.83 BP

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. n?

». RON SIMMONS /JOHN PECK .,„

talD

ound

tusat

te S

D*:

epth of Hole (

Elevation (fee

at (feet BGS)

ta'Me'dV Finish?

ZT-2081 / ELA

PPt RRS): 22.5

\ afir»vp 'M^f )'. »-.34

' :-NA : '-" l : -' • ' - ' • ' '•-•

d.4-15-S4 / 4-15-84

3118SOO
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[Hfi

----^~

OVERBURDEN :
DESCRIPTION

0.0-10.0' EILLJ No samples taken, auger cuttings =
till, wet at 9.0'

10.0-15.0' Fill: No recovery, auger cuttings = fill,
wet.

15.0-15.5' FTI i • wood, debris.

15.5-19.5' CLA1; gray, cohesive, with roots (peat?),
and trace sand and silt, moist.
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eo
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COMMENTS

Augered with 4 1/4" 10 hollow
stem auger.

See poring logs 1or 8LOOT-AGB
lor samples SS-I, SS-2, S
SS-3.

Sampled with 5.0' continuous
sampler.

Sampled with 2.5' Shelby tube.

fl AGRICULTURE STREET LANDFILL ; \ • /

V** ecoloav and environment, inc. E«ESTDBI

L-19

ssavitch
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DRILLING LOG OF BORING NO:BL007-C: Page 2 of 2

.project AGRICULTURE STREET LANDFILL Total Depth of Hole (feel BGS): 22-s

I
o.
Ul
a

19-

20-

21-

22-

23-

24-

25-

26-
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28-
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39"
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=:€€€€

E€€£€

OVERBURDEN
DESCRIPTION

?0 0-?? 5' STI.TY CLAY! stiff, coheslvp, fpw mots,
moist.
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COMMENTS

i

Collected sample lor chemical
analysis.

Boring was grouted to surface
upon completion.

§ AGRICULTURE STREET LANDFILL * * ' ?

ecdloav and environment, inc. , " ' , fern

L-20

ssavitch
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DRILLING LOG OF BORING NO. 8L008-A Page 1 of 1

Prelect

Locatioi

Boring C

Drilling (

Driller /G

AGRICULTURE STREET LANDFILL Tr

v NEW ORLEANS, LOUISIANA fir

oordla

iompan

eologlj

atPs/Rpferpncp ^ystpm- E NA Rp

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. h;

t- JOBY BALL /JOHN R. PASCH : ''. jft

talD

ound

fusal

te'S

ii*-

epth of Hole (

Elevation (fee

at (feet BGS)

tarted / Flnlshe

ZT-2081/ELA(

pp| RRS)- 10

f ahnw» MSI )• NA
:.NA : ' • • " • • - / • " - - - - - • ' ' : - . • - •

d. 4-13-94/4-13-94

)118SOO
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OVERBURDEN
DESCRIPTION

0.0-6.0' EILLJ dark brown, loose uncompacted
debris with broken glass.

6.0-10 O1 STI TY HI AY" dark gray, nlpan. wpt at
8.0'.
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0.2

0.2

O.S

0.3

O.S

COMMENTS

Augered with 3 1/2" 10 hollow
stem auger.

Poor recovery due to debris In
spoon catcher.

9 . AGRICULTURE STREET LANDFILL;.:: ; i;:

ecolGav an-1 environment, in<* "ESTOBI

L-21

ssavitch
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DRILLING LOG OF BORING NO. BL008-B : .: . • Page 1 of 1

Project

Locatior

Boring C

Drilling C

Driller/G

AGRICULTURE STREET LANDFILL Tc

>. NEW ORLEANS. LOUISIANA R,

oordln

.ompan

eotogls

afps/Rpfprpni^P Systpm- E NA BP

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. n?

t- JOBY BALL / JOHN R. PASCH jo

tal Depth of Hole (1

ound Elevation (fee

fusal at (feet BGS)

te Started 7 Flrilshe

h#. Zt-ZOei/ELAbl

PP+ RRR)- 8

» ahn«P MSI »• NA

' NA

ri; 4-13-94 / 4-13-94

18SDD . :
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OVERBURDEN
DESCRIPTION

7 0.0-0.3' ORGANIC SILT: dark brown to black.

0.3-0.5' FILL and CLAYEY SILT: dark arav brown.
some debris.

2.0-2.7' CI AYEY SILT: as above with glass.

3.7-3.3* SILTY ni.AY; dark hrown to gray hrown,
plastic.

No recovery.

6.0-8.0' STI TY HI AY: dark hrown to gray brown.
some course lenses, wet at bottom of spoon.
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: COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

AGRICULTURE STREET LANDFILL

ecology and environment, inc. —__ • -' • ":'—_—__ f«s™i

L-23 .
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DRILLING LOG OF BORING NO. BL008-C .Page 1 of 1

Project AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

- • • • • • ' - N
Boring Coordinates/Reference System: ENA

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: JOBY BALL / JOHN R. PASCH

Total Depth of Hole (feet BGS): J2

Ground Elevation (feet above MSLfc NA

Refusal at (feet 8GS): Ji*

Date Started / Finished: 4-13-94 / 4-13-94

Job*: ZT-2061/ELA01f8SDD
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OVERBURDEN
DESCRIPTION

0.0-8.0' SANDY SILT with FILL: red brown with red
and black lenses, debris throughout (glass, metal).

8.0'-tO.O' PEAT- dark brown, moist to wet at base.
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COMMENTS

. - . . - ' • • . • - • '•"•••{••;. ' '" .-.,':- - • ' v : V • .-:• • -•.':-'-i.'. • "• '• .:-:-., . • • • • ' . - " • > :
. . . . . . . . . . ;: ,•• . • ' ; • - . . • ; . • . • • - ,

1 AGRICULTURE STREET iAND^atl-^'v^--- .'3\'r^

J prnlnny and pnvirnnmpnt, ipr: , _ . , msmw

L-25
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DRILLING LOG OF BORING NO. BL009-A Page 1 of 1

ProlPrf AGRICULTURE STREET LANDFILL Total n^pth of Hnlp (fppt RR<?)- 8

1 ocation- NEW ORLEANS. LOUISIANA r,rn,mrt Pipvatlor, (tpp* ahA«P MSll- NA

Boring PoordinatPS/BpfPrprrrP «!ystpm- ENA Bpfii-Wat ffppt RRSV NA :

firming rnmpany CHURCHILL ENVIRONMENTAL SERVICES. INC. na»P startPrt / FinUhpri- "4-14-94 / 4-14-94

nrlBpr/fiPolorjIst- JOBY BALL / JOHN R. PASCH " .inh*- ZT-2081 / ELA0118SOO
..
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OVERBURDEN
DESCRIPTION

0.0-2.0' FILL and SILTY SAND: dark brown with
light brown and red brown lenses, some silty clay at
bottom of spoon, minor debris (glass).

2.0-4.0' FII L and STI TY n AY: dark gray, vpry
plastic, clean some glass.

4.0-5 5' STI TY HI AY- as ahovP with t" thlr* wood
piece at 4.0'.

5.5-6.0' PFAT: black, high organic content.
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.COMMENTS;; ;

Augered with 3 1/2" ID hollow
stem auger.

1 . AGRICULTURE STREET LANDFIUL , ; ;;r

Jecoloav and environment, inc. . .............. . s&snw

L-27

ssavitch
00159.0797



ssavitch
00159.0798



DRILLING LOG OF BORING NO. BL009-B Page I of

Project AGRICULTURE STREET LANDFILL Total Depth of Hole (feet BGS): 10

Location: NEW ORLEANS. LOUISIANA

Boring Coordinates/Reference System: E NA

Drilling Company: CHURCHILL ENVIRONMENTAL SREVICES. INC.:

Driller/Geologist: JOBY BALL / JOHN fl. PASCH

Ground Elevation (feet above MSL): NA

Retu sal at (feet BGS): NA

Date Started / CM.̂  4-H-94 / 4-14-94

Jot)*; ZT2081 / ELA011SSOD
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OVERBURDEN
DESCRIPTION

0.0-5.0' SILTY SAND with FILL: red brown to dark
7 brown, roots near surface.

0.5-1.0' CLAYEY SILT: dark brown to black, debris
throughout.

2.0-4.0' HI AYFY Sil T: as abovp with suhroundpd
gravel, glass and wood debris throughout.

4.0-6.0' No recovery, concrete and metal In tip of
spoon.

8.0-8.0' Sil TY PI AY: dark hrnwn, glass, wood
metal, and concrete debris throughout, wet.

^ 8.0-8.4' Sil TY n AY: same as above eieept black.
/ with debris.

8.4-8.8' SILTY CLAY: orev. clean.
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: COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

1 AGRICULTURE STREET LANDFILL

Jecoloav and environment, inc. , ESESTOBI

' L-29
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DRILLING LOG OF BORING NO. BL010-A , Page 1 of 1

Prolect

Locatior

Boring C

Drilling C

Drttler/G

AGRICaTURE STREET LANDFILL Tp

. NEW ORLEANS. LOUISIANA R,

oordta

'ompan

eologls

N '• -
3tpe/ppfprpnep System; ;.E N A , ftp

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. n*

f. JOBY BALL / JOHN H. PASCH : .; -.,„

tal Depth of Hole (1

ound Elevation (fee

fusalat (feetSGS)

teStarted7Flnishe

h*. ZT-20817 ELA<

pptRRSl- 8

t ahm/P MSI ): NA

•^ '<"""••' • ;• ;>' ' ' . ' " " • " ' •

^•4-14-94 / 4-14-94

3118300
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OVERBURDEN
DESCRIPTION

0.0-2.0' FILL and SILTY SAND: dark brown with red
brown (Ironj staining, debris throughout (glass,
bricks, and cloth).

y O-? 4' CLAYEY SILT' dark hrown morteratply
] plastic.

2.4-2.8' PEAT: black, high organic content.

4.0-4 .7* SILTY HI AY: gray to dark gray, wood laypr
7 at 4.5'.

ST1 TY CLAY: grey, clean, plastic
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.COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

..AGRICULTURE STREET LANDFILL

ecology and environment, inc. EffiSTOBI

L-31
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DRILLING LOG OF BORING NO. BLOiO-B Page t of 1

p,0ject AGRICULTURE STREET LANDFILL Total Depth of Hole (feet BGS): .L

Location: NEW ORLEANS. LOUISIANA

Boring Coordinates/Reference System: ENA

Ground Elevation (fee* above MSL):

Refusal at (feet BGS): NA :

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: JOBY BALL/JOHN R. PASCH .;.'"

Date Started / Fini«hPrt- 4-14-94 / 4-14-94

J06*:: ZT-Z0817 ELA011BSDD :;
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^îixw

: 'OVERBURDEN
DESCRIPTION

0.0-2.7' FILL and SILTY SAND: dark brown, roots
and grass at surface, debris throughout (glass.
brick), Iron staining near bottom.

? 7-3.0' FII 1 and SI1TY SANH: black, as above with

Increased debris content and slightly Increased
clay content near bottom.

4.0-6.0' SILTY CLAY: arev. elastic, clean, wet.
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COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

1 ' AGRICULTURE STREET LANDFILL ' '

.J PCOhnV and pnvironnipnt, inr: Effsirai

L-33
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DRILLING LOG OF BORING NO. BL011-A Page 1 of 1

Project

Locatior

Boring C

Drilling C

Drtiier/G

AGRICULTURE STREET LANDFILL fr

,. NEW ORLEANS. LOUISIANA Rr

oordln,

.ompan

eologls

N :-- • • ' • - • - - . ' . . . - .
afps/Hpfprpnnp System- E NA Bp

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. n?

t- JOBY BALL / JOHN R. PASCH .Io

tai Depth of Hole (

ound Elevation (fee

tu sal at (feet BGS)

te Started / Flnlshe

h#. ZT-2081 / ELA

PPt RRS)- 8

« ahnvp MSf )• NA

.rji -4-15-94 / 4-15-94

311BSOO -•"• . ' • '
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OVERBURDEN
DESCRIPTION ; '.•--,

0.0-2.0' FILL and SILTY SAND: dark brown, some
roots and grass at surface, concrete debris In
spoon tip prevented full recovery.

2.0-2.4' FILL and CLAYFY STI T- dark brown to gray
1 brown, moderate to low plasticity, debris
1 throughout.

2.4-2.7* FILL and SILTY SAND: red brown, wood
^ and debris throughout.

4.0-4.2' Sil TY Hi AY: grey, plastic, clean.

4.2-4.6' PFAT: gray to black, high organic content,
silty clay as above In spoon tip.
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Augered with 3 1/2" ID hollow
stem auger.

fft V AGRICULTURE-STREET tANDFIjL^^V;'^/^:-.-"

M PCQlonv and Pnvirpnmpnt inr-i ESESTOBI
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DRILLING LOG OF BORING NO. BL011-B Page ! of 1

Project

Locatior

Boring C

Drilling C

Drltier/G

AGRICULTURE STREET LANDFILL Tr

. NEW ORLEANS, LOUISIANA Rr

oordta

.ompan

eologls

- i . . . - . . ' . . ' ' . N ••••
atpB/Rpfprera?p System: GNA , BF

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. nf

t. JOBY BALL / JOHN R. PASCH .,„

tai Depth of Hole (

ound Elevation (fee

fusalat (feet BGS)

te Started / Flnlshe

h#. ZT-2081/ELA

ppt RRSJ- 6

tahm/p MSJ Y NA

NA

,ri. 4-15-94 / 4-15-94
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OVERBURDEN
DESCRIPTION

0.0-0.41 FILL and SILTY SAND: dark brown, some
] organic content.
T 0.4-10' FILL and SILTY SAND: light brown to

J medium brown, clean.

1.0-1.4* FILL and CLAYEY SILT: dark brown with
red-brown staining (Iron), some debris.
2.0-4.0' SILTY CLAY; gray, wood and other organic
material Increase with depth, plastic.

4.0-6.0' SILTY CLAY: gray, plastic.
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COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

No recovery on first attempt
(SS-3). resarapled (SS-4).

§ ,:;V AGRICULTURE STREET LANDFILL

ecoloav and environment, inc. '-..... - , , / " ; '"'"',.•' .' • '... EOSTOBI

L-37
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DRILLING LOG OF BORING NO. BL.011-C Page t of 1

Pm|Pcf AGRICULTURE STREET LANDFILL Tn*al Depth of HnlP (fPPt RfiS): 6

1 nnaflnn- NEW ORLEANS, LOUISIANA Rrnnnrt FlPvaflnn (foo» ahnl/p we;, ). NA

Soring CoordlnatPS/RpfprpncP Rys+Pm-ENA Rpfueal at (fpp* ftRc;)- NA *

firming ' rompany- CHURCHILL ENVIRONMENTAL SERVICES. INC " '"\ ' Snatp Star Jprf / FlnUhPri- 4-15-94 / 4-15-94

Driller /RpologUf JOBY BALL / JOHN R. PASCH .inh*- ZT-2081 / ELA0116SOO
•
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'. •. : : OVERBURDEN -'
DESCRIPTION

0.0-0.5' FILL and SILTY SAND: dark brown to light
7 brown, roots near surface..

0.5-1.0' CLAYEY SILT: dark brown to red brown.
glass, metal, and plastic debris throughout, low

7 plasticity.

2.0-2.4' SILTY CLAY: dark brown, plastic debris
throughout.

2.4-4.0' SILTY CLAY: gray, black, debris throughout
-7 (burned?), plastic.

4.0-6.0' SILTY CLAY: black, plastic, debris
throughout (less than above), wood near bottom.
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COMMENTS

Augered with 3 1/2" 10 hollow
stem auger.

Poor recovery tlrst attempt
(SS-3). resampled (SS-4).

AGRICULTURE STREET LANDFILL:

ecology and environment, inc. '. : : ESESTD9I

L-39
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DRILLING LOG OF BORING NO. BL012-A Page 1 of 1

PmiPr-f AGRICULTURE STREET LANDFILL Total nppth nf. Hnio ffppt «fi<;)- 8

1 ncallnn- NEW ORLEANS. LOUISIANA Rrmmrt FlPvatlnn [f PP* ahnvp MSI )! NA

flmlng ronrcflnates/Refprenee System: E N* ":Bp'fu«aI at (fpp+ BfW)- NA

Drilling nnmpany CHURCHILL ENVIRONMENTAL SERVICES. INC. natP StartPrt " / FlnfahPrt- 4-18-94 / 4-18-94

Driller /fienlnnut- JOBY BALL / JOHN R. PASCH : .,„,-,#: ZT-2061 / ELA0118SOD
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OVERBURDEN
DESCRIPTION

0.0-2.0' FILL and CLAYEY SILT: red brown high
organics near surface, Increased clay content with
depth, debris throughout (glass, bricks, and cloth).

2.0-4.0' HI AYFY Sil T: as above, probably drag,
some silty clay with depth.

4.0-8.0' No recovery.

8.0-S.O' SI1TY CLAY: dark grey, high plasticity,
high organics throughout, clayey silt layers with
roots and other organics at 8.1'. 8.5' and 7.3'.
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COMMENTS

Augered with 3 1/2" 10 hollow
stem auger.

ffijj AGRICULTURE STREET LANDFILL

\J p^OlOIV anri pnvirnnmpnt, inr; E-ISTDBI
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DRILLING LOG OF BORING NO. BL012-B Page 1 of

AGRICULTURE STREET LANDFILL Total Depth of Hole (feet BGS): JL

Location: NEW ORLEANS. LOUISIANA

' - ' • - • -v • • <•- '•- • ' - ' : • • N ' ••.

Boring Coordinates/Reference System: _ENA

Ground Elevation (feet above MSL): ***-

Refusalat (fppt BRsf'NA

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: JOBY BAU / JOHN R. PASCH

Date Started / FinishPri- 4-18-94 / 4-18-94

Jot,#: ZT-2oei/ELA01iesOD
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OVERBURDEN
DESCRIPTION

0.0-2.7' FILL and CLAYEY SILT: dark brown high
organics throughout, debris throughout, debris
throughout (glass, bricks, and cloth).

P.7-4.0' SH TY HI AY: dark hrnwn plpan

4.0-8.0' SILTY CIAY: gray, clpar,
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COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

Split-spoon pushed through
without hammer.

1 AGRICULTURE STREET LANDFILL . . /

.Vecoloav and environment, inc. :, ., . E«ES?DB! .

L-43

ssavitch
00159.0813



ssavitch
00159.0814



DRILLING LOG OF BORING NO. BL013-A Page 1 of 1

Prelect

Locatior

Boring C

Drilling C

Driner/G

AGRICULTLflE STREET LANDFILL : Tf

,. NEW ORLEANS, LOUISIANA : :
 Rf

oordla

^OFftpan

eologls

N
atps/RpfprprvRp Sys+prn- f, NA Rf

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. R.

t. JOBY BALL / JOHN R. PASCH Jo

>talD

ound

'fusal

iteS

b*-

epth of Hole (1

Elevation (fee

at (feet BGS)

tar ted/ Flnlshe

ZT-2081 / ELA

PP+ RR<;)- 6

t ahnvp MSI )• NA

NA

rri- 4-15-94 / 4-15-94
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DESCRIPTION : ; :

0.0-2.0' CLAYEY SILT: dark brown to black red
brown near surface (Iron staining), very low
plasticity, dense.

P.O-4.0* Sil TY HI AY: gray hrnwr,, wnnrt anrt
organics throughout, plastic.

4.0-6.0' SILTY CLAY: gray wnocl fiber throughout,
high plasticity.
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COMMENTS

Augered with 3 1/2" ID hollow
stem auger.

Poor recovery on tlrst attempt
(SS-3), resarnpled (SS-4).

; - :y. . ; : ' :"•- • ' . , . . •". : . . . . < -v/'. .:..-•/ ::::^\;^.. , ./:.:\,::: ^•••\-- -^ •'.• • • • • • • „ • •

1 • AGRICULTURE STREET LANDFILL

Jecoloav and environment, inc. -ww
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DRILLING LOG OF BORING NO. BL013-B Page 1 of 1

Project

Locatior

Boring C

Drilling C

Drlller/G

AGRICULTURE STREET LANDFILL T(-

v NEW ORLEANS. LOUISIANA Rr
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eologl:

• N ' '-' - : • . . ;: • . - - . . . • • ' - . • ; ' : . .
atps/Rptprprw;p System: .5, NA Be

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. rif

t- JOBY BALL / JOHN R. PASCH .to

tat Depth of Hole (

ound Elevation (fee

fusalat (feet BGS)

te Started / Flnlshe
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OVERBURDEN
DESCRIPTION

0.0-2.0' CLAYEY SILT: dark brown and grey brown
to black, low plasticity, dense, some Iron staining
near surface.

1 2.O-?.r SILTY CLAY: gray brown, high nrganlrn,
/ high plasticity.

2.2-2.8' ORGANICS: red brown, wood and other
organic material with some silty clay as above.

4.0-6.0' SILTY HI AY: gray, some organics, high
plasticity.
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: ; COMMENTS

Augered with 3 1/2" 10 hollow
stem auger.

No recovery on tirst attempt
(SS-3). resampled (SS-4).
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DRILLING LOG OF BORING NO. BL013-C Page 1 of 1

pr0|ect AGRICULTURE STREET LANDFILL - 8

Location: NEW ORLEANS. LOUISIANA
' ' ' - :- - " . . - . N

Boring Coordinates/Reference System: _EJJA_

Total Depth of Hole (feet BGS):

Ground Elevation (feet above MSL): ™L

Refusal at (feet 86S): i}i

Drttllng Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: ' JOBY'-g ALL / JOHN R. PASCH :

Date Started / Finished: '4-15-94 /-4-15-94'
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OVERBURDEN ,..: :

DESCRIPTION

0.0-2.1' FILL and CLAYEY SILT: red brown to dark
brown, low plasticity, metal, glass debris
throughout.

J.1-P.4* Sil TY HI AY: gray, high plasticity wood
/ fibers near bottom.

2.4-4.0' CLAYEY SILT: dark brown, low elasticity.
concrete, gravel, glass, debris throughout.

4.0-8.0* STI TY HI AY: grey, high plasticity some
organics.
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COMMENTS

Augered with 3 1/2" 10 hollow
stem auger.

1 AGRICULTURE STREET LANDFILL

Jecoloav and environment, inc. „ , , i<t&m
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DRILLING LOG OF BORING NO. BLOW- A ; . Page 1 of 1

Project

Locatior

Boring C

Drilling C

DrHler/G

AGRICULTURE STREET LANDFILL Tf

,. NEW ORLEANS. LOUISIANA R,

oordln

.ompan

eologls

atps/Rpfprpnep System- E NA RP

y. CHURCHILL ENVIRONMENTAL SERVICES. INC. / n;

f. JOBY BALL / JOHN R. PASCH : .Io

tal Depth of. Hole (

ound Elevation (fee

fusatat (feetSGS)

te Star ted / Flnlshe

h#. ZT-2081 V ELAI

|ppt RRS)- 6
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;NA.: x,::.-:-.::.-'-: , . ' - - , . , , ,• /•-
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OVERBURDEN
DESCRIPTION

q 0.0-0.3' FILL and CLAYEY SILT: dark brown to
1 black, high organic content.

1 0.3-0.4 FILL and SILTY SAND: medium brown.

0.4-2.0' FILL and CLAYEY SILT: dark brown, low
"J plasticity, concrete, gravel, glass, debris
j throughout.

2.0-4.0' CLAYEY SILT: dark brown, moderate
plasticity less debris than above.

4.0-8.0' Sil TY CI AY: gray brown to dark gray, high
plasticity, roots throughout. Increasing wood and
roots with depth, wood fiber at 5.4'.
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- COMMENTS

Augered with 3 1/2" ID hollow
stem auger.
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DRILLING LOG OF BORING NO. BL014-B . . Page 1 of 1

Prelect

Locatior

Boring C

Drilling C

Drttler/G

AGRICULTURE STREET LANDFILL '" . ' f>

,. NEW ORLEANS. LOUISIANA Rr

oordln

:ompan

eologli

N - - • • . . . -
ates/RetP'ence System: £ NA ,. Re

y. CHURCHILL ENVIRONMENTAL SERVICES, INC. pi;

t- JOBY BALL / JOHN R. PASCH .Io

tal Depth of Hole (

ound Elevation (fee

fusalat (feet BGS)

ite Started / Flnlshe

h#. ZT-2081/ELA

fppt RRS)- 9

t ahftVP MSI)- NA

. N A ' : ' ' • : • • ' ' . .
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OVERBURDEN '.
DESCRIPTION

0.0-2.0' FILL: light gray, sand, silt, gravel, poorly
sorted. Black ash layer at 0.4-0.6'.

2.0-3.0' No sample.

i 3.0-3.5' Sil TY SANH- medium grained.

3.5-4.5' SILTY HI AY: dark brown to dark
gray-brown. Plastic, with some debris.

4.5-7.0' SILTY C1AY- as above, debris decreasing
with depth.

ro-9.0' SILTY CLAY: as ahovp, gray hrown, minor
debris, wet at 8.0'.

S
A

M
P

LE
 N

U
M

BE
R

cn
tn

CMi
tn
tn

rn
i

in
in

^
in
tn

BL
O

W
 C

O
U

N
T

12
12

RFSL

5
3
e
8

2
3
4
3

4
7
a
8

QJ
01

•>-'
QCtuut

&
<U1
tflCC

0.8

1.5

•*1>• °-
o3

COMMENTS

Augered with 3 1/2" ID hoDow
stem auger.

Split-spoon refusal at 1.2'.

• • ' ' " ' . . •- . . • - - ' • ' ' .... -'..?.• '- *:'.:'• • .• "-••'•. ' - ' ' -• •'' •• - ' . .• • •

AGRICULTURE STREET LANDFILL
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DRILLING LOG OF WELL NO. AL-MW001 Page 1 of 1

Prolect

Locatiol

Welt Coo

Date St

Drilling C

Drllter/G

AGRICULTURE STREET LANDFILL Total n(

,. NEW ORLEANS, LOUISIANA Rrn.mrt

rdlnates/Re ference
artPrt/FlnlAhPrt- 4-1

N 544S23.52
<?y etPin- E 3889488.00 Innpr n

9-94 / 4-20-94 Rrftlmrtu

Company CHURCHILL ENVIRONMENTAL SERVICES. INC. At r.n

pnlnglsf JOBY 8ARR / WALTER GRAF On ?0
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mplet

JUNE
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SOIL
DESCRIPTION

ground surface Igsl
0.0-2.0' SANDY SILT; dark brown, with
roots, minor fill, and surface debris.

2.0-3.0' SANDY STI T- same as above
-^ without fill.

3.0-4.0' SILTY CLAY: gray-brown, more
~\ clay at bottom, stiff, moist.

4.0-6.0' SILTY CLAY: dark brown, with
roots, dry.

8.0-7.B' Sil TY CI AY" dark brown, same
as above.

~\ 7.8-8.0' SILTY CLAY: gray, plastic, very
\ moist.

8.0-10.0' SILTY CLAY: gray, moderated
^\ stiff.

10.0-14.0' SILTY CLAY: plastic, wet.

14.0-18.01 SILTY HI AY: increasing silt
content 15.0-18.0', very tight at 15.9'.
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COMMENTS

Augered with 4 1/4" ID
hollow stem auger.

Casing rose due to flowing
clay, hole cleaned out with
new augers, and wooden
plug set in bottom ot hole.

Sample collected tor
grain-size analysis.
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DRILLING LOG OF WELL^NO. AL-MW002 Page 1 of 4

Project- AGRICULTURE STREET LANDFILL Total Depthjof Hole (feet BGS): 68-5

Location: NEW ORLEANS. LOUISIANA Ground Elevation (feet above MSL): ~718

; Well Coordinates/Reference! System:
StarfPri/FlnlthPrt- 4-16-94 / 5-10-94

nriiiif.fjrinmpaf.y-- CHURCHILL ENVIRONMENTAL SERVICES. INC

nrl»pr/Rpnln,jU»'?-JOBY 8ARR / JOHN R. PASCH S WALTER GRAF

Inner Casing'!Stick-Up (feet above GS): ~°-19

" I ' 'Groundwater|(Depth (feet BTOIC):

At Completion: i .L2

On20-'JUNE 94 (above TOIC) ~2-99
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: SOIL
; DESCRIPTION

ground surface Igs)

0.0-2.0' CLAYEY SILT: gray brown.
moderate plasticity, high organic content
throughout.

?n-AW Sil TY CLAY: gray brown, high
plasticity, tight , clean, wood at 1.0', loose
near bottom.

4.0-8 O1 SILTY CLAY: same as above with
highly decomposed organic material
(Peat) from 4.9-5.1*. black.

6.0-8.0' PFAT: as above.

fl.O-10.0' SILTY CLAY: gray, stiff, clean.
high plasticity, some organics (wood,
roots).

100-19 0' SH.TY CLAY; as ahrwe with
higher slit content. . j

'. . iif . .
1? 0-30.0' SILTY CLAY; gray, stiff, high!
plasticty. with trace very fine sand.
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COMMENTS
I . :.

'

2.0-4.0' Sample collected
tor XRF analysis.

4.0-8.0' Sample
AL-MW002-5B-OI collected
for metals and cyanide
analysis.

|
10.0-12.0' Sample collected
tor XRF analysis.

14.0-18.0' Sample collected
for XRF analysis.
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DRILLING LOG OF WELL NO. AL-MW002 Page 2 of 4

Prolect AGRICaTLTRE STREET LANDFILL Tnfai (If;pth of Hole (feet BGS - 88.5
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SOIL
DESCRIPTION

SILTY CLAY: as above.

30.0-33.0' No recovery, drill and wash
out hole.

33.0-35.0' No recovery, grout only.

35.0-40.0' SANDY SILT: gray, fine to
medium sand, with clay and shells.
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18.0-20.0' Sample collected
tor XRF analysis.

24.0-28.0' Sample
collected tor XRF analysis.

28.0-30.0' Sample
collected tor XRF analysis.
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SOIL
DESCRIPTION;'

40.0-41.0* Sil TY p,', AY; gray, slightly
plastic, loose, with shells, wet.

410-4? 5' SJI.TY CLAY; g'ay, plastlr., with
shells. weL

42.5-45.0' SANDY SILT: gray, some small
silty clay bands, moderately loose, with
shells.

45.0-46.0' SANnY sn T- gray, minor clay,
without shells, wet.

48 0-47.5' Sil TY HLAY; gray, plastic,
Stiff.

47.5-49.0' CLAYEY SILT: gray, with sand,
slightly plastic, wet.

49.0-50.0* SAND: gray, fine- to
medium-grained, minor silt. wet.

Koo-sio1 STI TY Q AY; aray. *«".
plastic. u

51.0-52.5' SANH: gray to yellow "brown,
medium grained, loose, wet.

52.5-55.0* No recovery..

55.0-57.0* SAND: gray, fine-to
medium-grained, several silt bands, at
55.0-56.0'.
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AGRICLfLTURE STREET LANDFILL Tntain,>pth of Hole (feet BGS - 88.5
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DESCRIPTION

57.0-59.0' SANQ gray brown, medium
grained, wet.

59.0-62.0' SAND: as above.

62.0-64.0' SAND: gray, medium grained,
wet.

64.0-68.0' SAND: as above.
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B2.0-64.0' Sample
collected tor gralnsize
analysis.
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DRILLING LOG OF WELL NO. AL-MW003 Page 1 of 1

AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS, LOUISIANA

Total Depth|,of Hole vtfeet BGS): :1S-5

Ground Elevation (feet above MSI )• -5.93

'12.31.Well Coordinates/Reference; System:.
;Date Started/Finished: 4-21-94/4-22-94 • . ;V• v ' • • : • ; -

Drilling Hftmpany CHURCHILL: ENVIRONMENTAL SERVICES.''INC.:

Driller/Geologist: RON SIMMONS / JOHN PECK ' : : . - ;!-^.t^v

Inner Casing Stiek-Up (feet above GS): "°-20

Groundwater'Depth (feet BTOIC):
' - • I I! if t> . I

At Completion: JLf. '
-•••', I' ' ' i i

On 20 'JUNE 94 : J ĵ
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'• DESCRIPTION . ' . ;

ground surface (gsl
0.0-9.0' TOPSOIL and SILTY CLAY FILL:
glass, metal and wood. Augered to 9.0',
no samples taken, observations from
cuttings. ~0.0-4.0' topsoll. - 4.0-9.0'
sltly clay, gray, wet from 5.0' BGS.

9.0-11.5' SILTY CLAY: gray, cohesive,
plastic, few roots, moist.

11.5'- 15.5' SILTY CLAY: as above.
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COMMENTS

' '

Augered with 4 1/4" ID
hollow stem auger.

Grainslze and XRF sample
collected with 3" ID 2.5'
Shelby tube Irora 9.0-11.5'.
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DRILLING LOG OF WELL NO. AL-MW004 Page.I of 4

pr o|ect' AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

: Well ̂ Coordinates/Reference (System:.
Date Started/Finished: S-7-94 / s-ti-84

.91
-1.18

OrlHIng Company: CHURCHILL ENVIRONMENTAL SERVICES. INC

Driller/Geologist: "JOBY BALL / WALTER GRAF '" .'

Total Depth''of'Hole (feet BGS): JL§__._

Ground Elevation {feet above MSL). "4-8B

i' IH ^ < '
Inner Casing] Sttek-U^ (fee^ above GS): i

Groundwater
!!

Depth (fee'tJBTOIC): <
i _ i. ' i

At Completion: *". '

On 20 ilUNE184 (above GS): ~2i95
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SOIL
DESCRIPTION

,

ground surface tgsi
0.0-2.5' FILL and CLAYEY SILT: dark
brown, dense.' moderate plasticity, debris
throughout (glass, metal).

2.5-5.0' FILL and CLAYEY SILT- black
low plasticity, debris throughout, (glass.
metal, wood).

5.0-7.5' FII 1 anrt STI TY CI A Y - gray very
tight, plastic, slit and organic band (r
thick) at 5.5', wet at 5.0'.

7.5-8.9' FILI and Sit TY HI A Y - gray
plastic, debris throughout (wood, roots).

8.9-9.7' PFAT- black, with silty clay, and
organic material throughout. |

10.0-12.5' STITY a AY- gray, moderate to
high plasticity, silt and fine sand lenses
throughout.

,.
. . ! „ i;

12.5-15.0' SILTY CLAY.- gray.1 dense.
plastic, some slit and fine sand lenses
decreasing with depth. ;
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COMMENTS •:--

•i

1

0.0-5.0' Samples
cpmposlted tor for
engineering parameters,
Atterberg Limits, and TAL
metals.

7.5-10.0' Sample collected
tor engineering parameters
and Atterberg Limits.
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DRILLING LOG OF WELL NO. AL-MW004 Page 2 of 4

Prolect: AGRICULTURE STREET LANDFILL tniai nf.pth of Hole (feet BGS - 67.5
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SOIL
DESCRIPTION

15.0-17.5' Sil TY CLAY: gray, with fine
sand, low plasticity, clean clay band at
15.3'.

17.5-19.0' STI TY HI AY: gray, loose.

19.0-30.0' Sil TY HI AY: as above.

SILTY CLAY ' a.t above.

33.0-33.fl* SH TY CI AY: gray, moderately
_^ plastic, wet.

33.8-35.0' CLAYj gray, moderately stiff,
plastic.

35.0-37.5' CLAY: as above, sample
collected for permeability test.
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Protect: AGRICULTURE STREET LANDFILL Total Depth;of Hole (feet: BGS): .ILL
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ĵ
1

i
c
k

!

:o
>.
-.0
•>.
-.0
».
:o
>.
-.0
>.
-.0
>.
-.0
>.
:o
>.
.0
>.•
.0
». -.p.o
>.-.
:o
3.
-.0
p..
:o
3.:
:o
>. •
.0
>. •
:d
3.-
:o
>. •
:d
ft-.
:d

o. -.
:o
ft-.

°t°
;o
5. •
.0
>. •
:o
>.-.
-.0
3. •
.6>.•
:o
>.•
.0
3.:
-.O
>. •.
•.o
3. •
:o
>.•
:d
>.-.
-.0
5.;
-.O
3. ;
.O
9. •
:d
> •
:o
>.•
-.0

G
R

A
P

H
IC

 L
O

G

[|

--

I

S-?-"

=?:

1
—
:!.-..=

SOIL
DESCRIPTION ,

37.5-3S.5' SILTY CLAY: gray, plastic.
wet.
38.5-40.0' SILTY SAND:gray with shells.
increasing clay at 39.5*.

40.0-45.0' CLAYEY SANDY SILT.-gray
with shells, plastic.

45.0-50.0' No recovery.

50.0-54.5* Sil TY HLAY,' Qray, plastic,
moderately stiff, minor fine grained sand,
wet.

54.5-55.0* SAND: gray, homogeneous,
~\ wet.

55.0-56.0' SILTY SAND: gray. wet.

58.0-57.5 SAND: gray, medium grained,
wet.
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Prelect AGRICaTlff-lE STREET LANDFILL Tn*si HF>pth of Hole (feet BGS) - 67.5
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DESCRIPTION

57.5-60.0 SAND: gray, as above.

60.0-83.0' SAND- gray, as above.

63.0-65.0' SAND:gray as above.

TD = 67.5 BGS.

S
A

M
P

LE
 N

O
.

Cvl
1

tn
in

i
CO
tn

0

m SA
MP

LE
 

:t:-
 : 

V 
:.:.

RE
CO

VE
RY

; i
fe

et
)

2.0

0.7

,

."' ." • *-*

' ;• i ;: COMMENTS:,

83.0-B5.0' Saraple
collected tor grain size
ana|ysls.
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DRILLING LOG OF WELL NO. AL-MW005 Page t of

pro|ect AGRICULTURE STREET LANDFILL
.'Ml

15.5

Location: NEW ORLEANS. LOUISIANA

Total Depth, of Hole (feet BGS):i I !: i 3 $ i <
Ground Bevaitidn (feet above MSL): ~4'67

Wen Coordinates/Reference System:.

Date Started/Finished: 4-21-84 / 4-21-84

Drilling Company: "CHURCHILL ENVIRONMENTAL SERVICES; INC.

DrHier/Geologlst: RON SIMMONS / JOHN PECK

Inner Cas*ng|sttok-Up '(feet,above GS): "°-39

Groundwater iDepth (feet BTOIC):' ' I

At Completion: &"' '.' '
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DESCRIPTION < ',
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ground surf xe (gsl
0.0-9.0' TOPSOIL. FILL and SILTY CLAY:
Augered to 9.0'. no samples taken.
observations from cuttings. -0.0-4.0*
topsoll with debris (glass, metal).
~4.0-9.0' slltly clay, gray, wet from 5.0'

9.0-11.5* SILTY CLAY: gray, cohesive,
plastic, few roots, moist.

11.5*-15.5' SILTY CLAY; as above.
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| ', COMMENTS

' |

Augered with 4 1/4" ID
hollow stern auger.

Gralnslze and XRF sample
collected with 3" 10 2.5*
Shelby tube Iron 8.0-11.5'.
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DRILLING LOS OF WELL NO. AL-MW006 ;;
 ;t Page 1 of 4

Project
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DESCRIPTION:

ground surface Igsl
0.0-2.5' EJJLL; dark brown, low plasticity,
debris (glass and metal) throughout.

? fi-3 0' pi AYFY Sit T: with del
"\ above.

xis, as

3.0-4.2' SILTY CLAY: dark brown/gray,
plsatlc, organic material (wood, roots)
throughout.

S.O-7.S' £ILTY CLAY: as above
organic material (wood, roots.

7 R-Ft •;' pi! TY P AY- as above
organic material.

, with
peat).

, with

8.5-9.2* PFAT: dark brown-black,
-\ organics and silt throughout. ;

9.2-9.5' SILT_Y_CLAY: same as 7.5-8.5'.

10.0-12.5' SILTY CLAY: with fine sand.
gray, moderate to low plasticity, less fine
sand toward bottom.

W.S-IS.tV SILTY CLAY: gray, df
plastic, silt/fine sand lenses th
minor organics.
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COMMENTS

t -. '. •t

HSA with 8 1/4' 10.

TAL METALS sample
collected.

XRF sample collected.

HSA 0-5'.

HSA 5-10'.

XRF sample collected.

1

HSA IO-15'J

XRF sample collected.
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DRILLING LOG OF WELL NO. AL-MW006 Page 2 of 4

Protect AGRICULTURE STREET LANDFILL mtai n.;pth of Hole (feet BGS) - 67.5
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SOIL
DESCRIPTION

-^ 15.0-15.4' SILTY n AY: as above.

15.4-16.4' SILTY CI AY: with fine sand, low
plasticity.

17.5-18.3' SILTY CI AY: with fine sand, as
_^ above.

18.3-20.0' SILTY CLAY: qra. dense.
plastic, fine sand/silt lenses throughout.

20.0-22.5' Sil TY HI AY: grav. dense.
plastic, minor fine sand and silt lenses.

22.5-25.0' SILTY Q AY: as above.

25.0-27.5' SILTY CI AY: as above, clean.

27.5-30.0' Sil TY HI AY: as above.

30.0-33.0' SILTY HI AY: as above.

33.0-34 0' Sil TY HI AY: gray. wet.
plastic.
34.0-34.8' Sit TY HI AY: gray, stiff.

^ plastic.
34.8-35.0' SILTY SANDY CLAY:
moderately stiff, moderately plastic.

SA
M

PL
E 

NO
.

i
r-
01

CD
1
r-
tn

CD

r—
in

o
t

r—
tn

T
i—
tn

fAJ

1
r—
in

"3.a

m
r—
m

T
r—

h-

o
o

o
m

0)
0)

< UJ
(rice

1.4

2.5

2.5

2.5

2.4

2.5

NA

2.0

2.0

ll

NA

NA

NA

NA

NA

NA

NA

200

100

COMMENTS

XRF sample collected.

HSA 20-25'.

XRF sample collected.

HSA 25-30'.

XRF sample collected.

Drill and wash out hole
30-33'.

Push ST 33-35'.

Orin to 35'.

Push ST 35-37.5'.
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DRILLING LOG OF WELL NO. AL-MW006 Page 3 of 4

- AGRICULTURE STREET LANDFILL Total Depth .of Hole (feet BGS):
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DESCRIPTION

35.0-37.5' SILTY CLAY: gray, as above.

37.5-40.0' SILTY CLAY: gray, as above.

400-41.0' SILTY HI AY: gray, wet, loose
from fall In.

41O-42.5' SANDY <?IL TY CLAY: gray, with
shells, moderately stiff, plastic.

42.5-45.0' S.ILTY CLAY: green-gray, with
sand and shells, plastic.

45.0-47.5' No recovery.

475-50.0' SILTY HI AY: as above.

50.0-52.5' No recovery.

52.5-55.0' No recovery.

55.0-57.5' SAND.- gray, wet, medium
brown, compact, homogeneous.;
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Push ST 37.5-40'.

Drill to 40'.

Push ST 40-42.5'.

Push ST 42.5-45'.

Drill to 45'.

Push ST 45-47.5'.

Push ST 47.5-50'.

OrlD to 50'.

Push ST 50-52.5'.

t

1
Push- ST 52.5-55'.

Drill to 55'J
I

Push ST 55-57.5'.

DrlD to 83'.
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DRILLING LOG OF WELL NO. AL-MW006 Page 4 of A

»«« AGRICULTURE STREET LANDFILL Tntai rtr •pth of Hole (feet BGS). 67.5
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57.5-63.0' SANR: as above.

63.0-67.5' SAND: wet. gray, medium
grained, as above.
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COMMENTS

Push split spoon 63-85',
Collected sample tor grain
size analysis.

Drill to 87.5'.
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DRILLING LOG OF WELL NO. AL-MW007 ' page1 of

pro|ect AGRICULTURE STREET LANDFILL

.Location: NEW ORLEANS. LOUISIANA

n l t' i 1 ,
Total Oepth,,of Hole (feet BGS): JLl

Ground Heyation (feet above MSti): _1

i Well .Coordinates/Reference System:.
> Date Started/Finished: 4-18-94/4-20-84
Drilling company: CHURCHILL ENVIRONMENTAL

' Driner/Geoiogist: RON SIMMONS / JOHN PECK

Inner CaLigjStlckfuV (feet* above GS): "°-3S

to j ?' t (t x i., !
GfourKlwaterjDepth (feet STOIC):* |

At Completion: J
! [ ] - [ ( >

On 20 JUN6f84 :

1
< X
> r-

Ul Q-
Ij Ul
Ul O

c

S*:

I?

2-

4-

6-

8-

10-

12-

14-

16-

18-

20

WELL
'COMPLETION

DIAGRAM

3

<

§
cu

•T"

^

i

c
Ll

5
L.

•}> = ':

£ = :•''

I!

G
R

A
P

H
IC

 L
O

G
 ;'•

;':
 :-
,l
id

r̂H

I

S

V ?

'

i> ' < IH j

SOIL '
DESCRIPTION:;

ground surface (gs)

0.0-1.0' SILT, light brown

t.0-2.5' FILL, dark brown clayey silt
w/msw.

2.5-10.0* SILT: brown, clayey, wet at
6.01.

10.0-10.8' PFAT; Drown with roots, moist.
1D.S-11.6' Sit TY HI AY: moist, gray, with

~\ some roots.

1L6-154* SILTY CLAY' (cuttings) gray
wet, plastic, dense.
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i

t

NOTE: DSamples collected
with 3" ID 2.5* long Shelby
tube.

2)Depths In teet BGS.

3)Augered with 4 1/4" ID
HSA.

Insert 10' ol .010 screen
and 5* ol 2" ID riser.

Place sandpack to 3.5'
while pulling augers.

Place berrtonite to 2' and
hydrate with deionized
water.

Grout to surface.

i
Augered to |IO'. '

Push Shelby IO-I2.5*.

Augered to 15.4'.

Grain size and XRF sample
collected Iron ST-I.

-I l"uit ' i i ') ' *
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DRILLING LOG^OR: WELL NO. AL-MWOOS !u ' < f Page i of 4
Prelect

Locatio

.WetlCoc

'DateSt
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SOIL
DESCRIPTION

ground surf ace Igsl
0.0=1.0' SJLL light brown to medium
brown, silty sand, minor debris.

"̂  1.0-2.5* Fill: dark brown, clayey silt,
debris throughout.

2.5-7.5* CLAYEY SILT: as above..

7.5-10.0* HI AYFY STI.T: brown, with
roots.

10.0-10.8' PFAT: brown, moist.

10.8-11.8* Sil TY ri AY: gray, moist with
-^ minor roots.

11.8-15.0' SILTY CLAY: gray, wet, plastic,
dense.
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COMMENTS

' i.

Augered with 8 1/4" hollow
stem auger.

3.0-5.0* Sample collected
lor TAL metals, and
duplicate XRF.

;! , : ! „.H i > i <
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DRILLING LOG OF WELL NO. AL-MW008 - Page 2 of 4

Protect AGRICaTURE STREET LANDFILL Totat rjt ;pth of Hole (feet BGS - 72.5
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DESCRIPTION

15.0-30.0' 511 TY CLAY: gray, dense.
plastic, some silty lenses throughout.

30.0-33.0' No recovery, drill and washout
hole.

33.0-35.0* ST| TY CLAY: as ahovp

35.0-38.0' 511 TY CLAY: plastic, wet.
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iCOMMENTS

15.0-17.0* Sample collected
tor XRF.

20.0-22.0' Sample
collected tor XRF analysis.

25.0-27.0' Sample
collected tor XRF analysis.
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DRILLING LOG OF WELL NO. AL-MW008 Page 3. of 4

Project AGRICULTURE STREET LANDFILL
j |

Total Depth ,of! Hole (feet BGS): .ILL
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DESCRIPTION , ( *
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3B.O-37.S* STI TY HLAY: gray sil
Increasing with depth, stiff plast

i

t content
c.

37.5-39.0* STI TY CLAY: as above with
wood fragment at 39.0*.

39.0-40.0' Sit TY SAND: fine grz
compact, muscovlte grains prese

Ined,
nt.

40.0-42.0* No recovery.

42.5-45.0' SANDY CLAY: moderately stiff,
plastic, with shells.

45.0-47.5' SANDY TLAY: moderately
plastic, with shells.

47.5-50.0* SANITY CLAY: as above.

50.0-50.5* CLAY: as above.

50.5-52.5' CLAY: gray, stiff, plastic, with
some silty sands, and shells.

52.5-57.0* ClAY: gray, stiff, plastic, with
some shells, minor silt, and several silt
bands.
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DRILLING LOG OF WELL NO. AL-MW008 Page 4 of 4

Prolect AGRICULTURE STREET LANDFILL Total Ht:pth of Hole (feet BGS] . 72.5
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DESCRIPTION

57.0-60.0' SAND: gray, medlum-to
fine-grained with minor clay.

60.0-62.0' SAND: brown, fine-to
medium-grained, loose.

62.0-65.0' No recovery.

65.0-67.0' SAND: as above.

67.0'-72.5' SAND: as above.
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85.0-87.0' Sample
collected tor grain size
analysis.
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DRILLING LOG OF WELL NO; AL-MW009, Page 1 oM
Project AgRICULTURE STREET LANDFILL !! iTotja Depth of Hole '(feet BBS): 1S-S

Location: NEW ORLEANS, LOUISIANA

Well Coordinates/Reference System: _i

Dale Started/Finished: 4-20-84 f 4~

' 'Ground Elevation (feet above MSL): ~5-08

{,'inner. Ca'sinfl Sfick-Up (feet above GS): "°-62

! i BfOTftdwirfeKOep'iri, (feet JBTOICJ:
Drffllng Cotapany: CHURCHILL ENVIRONMENTA •. ; ' ; ; '
Dr«ief geologist; «OH SIMMONS / JOHN PECK
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{ :, DESCRIPTION ;! T ;

ground surface (gsl
0.0-3.0* FILL:dark brown, debris (msw)
throughout >

1

3.0-9.0* SILJY CLAY; qray, loose plastic
organic debris (wood, roots).

9.0-11.5' CLAY: gray, with trace silt, moist,
cohesive, plastic.

11.5-15.0* dAL as above. ': Y
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; COMMENTS'

NOTE: DSamples collected
with 3" ID 2.5* long Shelby
tube.

2)Depths In feet BGS.

3)Augered with 4 1/4" ID
HSA,

Insert 10' of .010 screen
and 5* of 2" ID riser.

Place sandpack to 4* whle
Dulling augers.

"lace bentonlte to 2* and
hydrate with deionized
water.

'lace .5* of fine sand on
top of bentonlte to L5'.

Augered to 8*.

Push Shelby 8-11.5*.

Augered to IS*.

Sraln size and XRF sanple
collected from ST-I.
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DRILLING: LQG:L:OF WELL.NO..:AL-MW010 Page t of 4
AGRICLtTLJRE STREET LANDFILL fb'tal Oeptrv of Hole (feet f3GS): 87-5

Location: NEW ORLEANS. LOUISIANA

Well Coordinates/Reference System:

Date Started/Finished: 5-5-94 / 5-7-84

§43797^1
"531.04

' Grbund Elevation (feet above MSL): ~4-8e

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: -.JOBY BALL / JOHN R PASGH. WALTER GRAF

Inner Casing Stlck-Up (feet above GS): ~°-2S

i : , . '
Groundwater Depth (feet BTOIC):
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SOIL i
DESCRIPTION ' !• t'

> s ^ (

i1 i

ground surface (gs)

0.0-3.0' FILL; dark brown, non-plastic,
debris throughout.

3.0'-5.0' SILTY CLAY: gray, lonse,
plastic, organic debris throughout (wood,
roots).

S.tV-7.5' SILTY CLAY: as ahovp with,
organic debris, 1/2" organic layer without
clay at bottom.

7.5*-10.0* STLTY CLAY; a* ahrwp, with
organic debris (peat).

Ii ii
10.0*-30.0* SILTY HI AY: gray, plas.tltj '
loose, some silt and fine sand lenses'.
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COMMENTS

Augered with 8 1/4" hollow
stem auger.

0.0-2.5' Sample collected
tor EP-waste analysis.

2.5-5.0' Sample collected
tor XRF.

7.5-10.0' Samples collected
for TAL metals, dioxin, and
XRF analysis.

12.5-15.0' Sample collected
tor XRF analysis.
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DRILLING LOG OF WELL KlO;; AL-MW010 , : " : : : ::; : - •{ : PageT2 :df^J

Prolecf AGRICULTURE STREET LANDFILL Total D=pth of Hole (feet BGS>. 67.5 ^^
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DESCRIPTION

SJLTY CLAY

30.0'-33.0' No recovery, drill and washout
grout.

33.0'-35.0' No description.

35.0'-37.5' Sil TY HI AY- Clark gray,
moderately stiff, moderately plastic.
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COMMENTS

20.0-22.5' Sample
collected for XRF analysis.

25.5-27.5' Sample
collected for engineering
parameters.

27.5-30.0' Sample
collected lor XRF analysis.

33.0-35.0* Shelby tube
sample collected tor
permeability testing.
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DRILLING LOG OF WELL NO. AL-MW010 , ', ,
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DRILLING LOG OF WELL NO. AL-MW010 Page 4 of 4

Project: AGRICaTLRE STREET LANDFILL Total Dejpth of Hole: (feet BGS) - 67.5 :
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DESCRIPTION

57.5-59.5' SAND: as above.

59.5'-67.5' SAND as above
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57.5-59.5' Sample
collected 1or grain size
analysis.
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DRILLING LOG OF WELL NO. AL-MW011 • :
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, DESCRIPTION

ground surface Igsl
0.0-5.0' FILL brown- topsoll, msw debris
(brick, glass, and ceramlcsjdry

5.0-6.0' SILTY CLAY: gray.

-\ 6.0-6.4' peat, brown roots and wood

8.4-9.0' clay, gray, wet, plastic, few
roots, peat interval 8.0'-8.5'
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DRILLING LOG OF WELL NO. AL-MW012 Page I of 4

Project AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

T I (

Total Depth of Hole (feet BBS): 83-5 i
tU ' _....

Ground.Elevatlon (feet above MSL): -&-33

Well Coordinates/Reference System:.

Date Started/Finished: *-<8-94 / 4-22-94 s

Drilling Company: CHURCHILL ENVIRONMENTAL > ,* '"

Driller/Geologist: JOBY BALL / WALTER GRAF S JOHN PASCH

Inner Casing Stick-Up (feet above GS): "°-4S

Groundwater Depth Wet'BTOIC): T
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SOIL ' , 1
DESCRIPTION

1
f •" r

i

ground surface Igsl

0.0-2.5' FILL: brown, brick, gravel.
topsoll. compact, dry.

2.5-5.0' Fill : brown, brick, gravel, topsoil.
compact, moist, wood.

5.0-6.0' ci A Y - gray, moist, plastic, tew
roots.

_^ 6.0-6.4' PFAT: brown, roots.

7.5-10.0' CLAY: gray. wet. plastic, few
roots, with peat Interval from 8-8.5'.

10.0-1P.S* SILTY HI AY: gray, WP*, plastic.
cohesive, with few roots.

Hr.S-K.0* Sil TY PI AY: as ahovp- silty
zone from 14-14,5' highly saturated.
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-•COMMENTS

NOTE: DSamples collected
with 2" i 2' split spoon, 3" i
5* split spoons, and 2.5'
Shelby tubes.

2)0epths In teet BGS.

3)Chemlcal sample
collected from 4-8.5' for
TAL Metals.

4)Collectlng XRF samples
at 5' Intervals.

Push Shelby 0-2'.

Push Shelby 2-4'.

Auger to 5'.

Push Shelby 5-7.5*.

Push Shelby 7.5-10'.

Auger to 10'.

Push Shelby 10-12.5'.

Push Shelby 12.5-15'.

Auger to 15'.
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Protect AGR ICULTURE STREET LANDFILL Total n.:pth of Hole (feet BGS] . 63.5
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SOIL
DESCRIPTION

15.0-20.0' Sil TY HLAY: gray, wpt, plastic,
dense, no roots; sillier zone from
18-18.5'.

PO.0-22.5' SII.TY CI AY- as ahrwp

P2.5-J5.0' STI TY HI AY! as ahnvp

25.0-27.5' Sil TY HI AY- as ahrwp

27.5-30.0' CLAY: gray, with trace silt,
moist, compact, plastic, no roots.

30.0-32.5' CLAU as above.

32.5-35.0' ni A Y - gray, dense, plastic,
clean.

35.0-37.5' CLAY: as above.
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COMMENTS

Kusn j x D $put spoon
15-20'.

Auger to 20*.

Push Shelby 20-22.5'.

Push Shelby 22.5-25'.

Auger to 25'.

Push Shelby 25-27.5'.

Push Shelby 27.5-30'.

Auger to 30'.

Insert 8" PVC surface
casing to 30'.

Pull 10' 01 augers.

Insert trerale tube and
place grout to IS'.

Pull remaining augers.

Grout surface casing to
surface.

Drill through grout
(20-30'J.

Push Shetoy 33-35*.

Drill to 35*.

§ AGRICULTURE STREET LANDFILL ^ .
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Project:
- , : . - • . , ,y "•;••'•••. ' 1

• AGRICULTURE STREET LANDFILL Tntal n

'. ' ': " ' "' ':' ' i

\ i , ! Page 3 of 4
1 1 1'1- '
>pth of Hole (feet BGS,

1 ' • : -
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SOIL !
DESCRIPTION1

'i

37.5-40.0* Sil TY CLAY: as above, with
sandy layers near bottom - up to 3/4"
thick.

40.0-42.5* SANDY ni AY: gray, dense, low
plasticity, sand and shell fragments
Increasing with depth.

42.5-45.0' SANITY n AY- gray,
moderately plastic, some shell fragments
throughout.

45.0-47.5' ST[ TY H( AY VITH SANP" Qray,
dense, plastic, minor shell fragments.

47.5-50.0' STITY CLAY WITH SAND: as
above.

50.0-54.5* SILTY dl AY: gray, dense,
plastic, very little sand.

54.5-55.0' SILTY SAND: dark brown,
"\ non-plastic, reddish staining.

55.0-57.5' SILTY SAND: dark brown, more
plastic, reddish staining.
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{COMMENTS

( f

Push Shelby 35-37.5'.

Push Shelby 37.5-40*.

Drill to 40*.

Push Shelby 40-425'.

Push Shelby 42.5-45'.

Drill to 45'.

Push Shelby 45-475'.

Push Shelby 47.5-50':

DrID to 50'.

Push Shelby 50-52.5'.

Push Shelby 525-55*.

DrID to 55*.

Push Shelby 55-57.5*.
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AGRICULTURE STREET LANDFILL Tn+ai nf»pth of Hole (feet BGS). 83.5
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SOIL :".
DESCRIPTION

58 5-59 5' STI TY SAND: dark brown.
non-plastic, dark reddish staining.

60.0-63.0' STI TY SAND: as above.
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COMMENTS

Push Shetoy 575-60*.

Drive split spoon 80-82',
collected sample lor grain
size analysis.

DriD to 83.5'.
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DESCRIPTION ' . >
: . - . . • , ' • • t

. - . . ' • ' . r*

ground surface Igsl
0.0-1.0' No recovery:

1.0-3.0' CLAY: black-brown, with minor silt,
msw (shells, brick, cement) present, moist.

3.0-4.5' SAjvjQ; moist, banded gray and
black, fine grained.

^ 4.5-5.0* SILTY CLAY: black-brown, moist.
5.0-7.0* CLAY/PEAT: gray-brown, moist,
minor fine grained sand.

7.0-9.0' CLAY/PEAT: as above; wet,
brownish-gray from 7.0-7.2'.

A
9.0'-9.6' CLAY/PEAT: dark brown, gray,
wet.
9.6-11.0' CLAYj gray, plastic, wet.

11.0-12.0' CLAL* plastic, wet, gray, with
^ plant material.

1? n-n ry sn TY P,,AY' g'sy, "**. "itn
\ minor plant material.

13.0-15.0' CLAYj gray clay banded with
silty clay, plastic, wet: .5" band of tan
clay at -15.9'.
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1 COMMENTS

Samples collected with 3"
ID 2.5' long Shelby tube
and 2" x 2' split spoon.

Augered with 4 1/4" ID
HSA.

Oeeprock 1000 rig.

Drive spilt spoon 0-2'.

No recovery.

Nove rig 2' south.

Auger 0-1*.

Drive split spoon 1-3'.

Drive spit spoon 3-5'.

Auger to 5*.

Push Shelby 5-7'.

Push Shelby 7-9*.

Auger to 8'.

Water at -S'.

Push Shelby 8-11'.

Push Shelby 11-13'.

Shelby couldn't hold
sample.

Auger to 17'.

11.0-13.0* Sample collected
for grain size analysis.
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DRILLING LOG OF WELL NO. AL-MW014 Page I of 4

Pm)ppf AGRICULTURE STREET LANDFILL
1 Location: vNEW ORLEANS.ilOUISIANA

Well Coordinates/Reference System:
N S42374.15

Total jpepth of4 Hole (feet BGS}: _§4JLL__

Ground Elevation (feet above MSLfc ~3-70

4-18-94 / 4-23-84

Drilling" n»mpar.y CHURCHILL ENVIRONMENTAL

.Driller/Geologist: JOBY BALL / WALTER GRAF

Inner leasing SttekrUp ,(feet above GS): "°-34

Groun'dwaier Depth (feet BTOIC): ;

At Completion: 8 ' H

On 20 ijUNE'84 i (Above TOIC): °-7e'
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DESCRIPTION ;
f'

1

ground surface (gsl
0.0-2.0' No recovery.

2.0-2.5' FILL: debris, dry.

2.5-3.2' CLAY: gray, few roots and debris,
moist.

4.0-6.5' CLAY/PFAT: brown, with roots
and organic material (peat), dense,
cohesive, moist.

8.0-9.0' Cl AY PFAT: as above.

9.0-11.5' CLAY/PEAT: brown. ulth roots
and oganics (peat), dense, cohesive. i
moist |

1L5-12.0' CLAY/PEAT: as above.

12.0-14.0' SILTY CLAY: gravl with some
roots, dense, cohesive, plastic. ' '

• ' ' i i ' '
il11 1

14.0-18.5* STI TY CLAY: grayil few roots. [
dense, moist, cohesive, plastic.1 (peat), i
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COMMENTS

j i
t *

,

'

NOTE: OSanples collected
with 2" i 2* split spoon and
2.5' Shelby tubes.

2)Auger to 30' with 8 1/4"
10 HSA.

3)Sanip)6 coltsctcd Iron
4-8.5' lor TAL Metals.

4)Collectlng XRF samples
at 5* Intervals.

Push 2" spot spoon 0-2*.

Push 2" split spoon 2-4*.

Auger to 4*.

Push Shelby 4-8.5*.

Push Shelby 8.5-8'.

Auger to B'.

Push Shelby 8-11.5*.j
Push Shelby 11.5-14'.

Auger to 14*.

Push Shelby 14-18.5*,
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Protect AGRICULTURE STREET LANDFILL rnfal HF•pthofHole (feet BGS). 64.5
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SOIL
DESCRIPTION

18.5-19 0' SILTY HLAY: as above.

I9.0-P15' Sil TY QAY: as above, nn
roots.

?1.5-7<1 0' ?II TY CI AY- as above

?A 0-?R K' SII TY HI AY- gray, mols*,
dense, cohesive, plastic, homogeneous, no
roots.

28.5-P9.0' SILTY HLAY: as above.

29.0-30.0' Silty Clay as above.

30.0-33.0' Drill and wash hole. (Silty
Clay as above)

33.0-35.0' SILTY CLAY: gray, moist.
dense, cohesive, moderately stiff, silty
clay bands at 34.5'.

35.0-37.5* f5II TY CLAY: as above no silt
banding.
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COMMENTS

Push Shelby 18.5-18'.

Auger to 19'.

Push Shelby 18-21.5'.

Push Shelby 21.5-24'.

Auger to 24'.

Push Shelby 24-28.5'.

Push Shelby 28.5-29'.

Auger to 30'.

Pull 10' of augers.

Trerale grout to 15*.

Pull remaining augers.

Grout casing to surface.

Drm out bottom 30-33'.

Push Shelby 33-351.

DrID to 35'.

Push Shelby 35-37.5'.

fll AGRICULTURE STREET LANDFILL

Uecoloav and environment, inc. , .... ... ww
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DRILLING LOG OF WELL NO. AL-MWO:14

Prolect . AGRICULTURE STREET LANDFILL , mtai HI

Fage.3 of 4

•pth of Hole1 (feet BGS)- 84.5! . :

j ; : '

0

UJ a., NJ
uj a

•>•>

38-

39-

40-

41-

42-

43-

44— '

46-

47-

48-

49-

cn

51-

52-

C-J
W—

54-

55-

CR

5 7 "

i

WELL
COMPLETION
': DIAGRAM

k

It

5 18

y

5

,Q
O
,Q
O
.0
y
,c
o
,0

Q

.0
b

0

,0

0
0

0

Q

,0

Q
0
Q

O
Q

O
Q

,
0

G
R

A
P

H
IC

 L
O

G
 

;:
 
-;

 :

i
m
H
££

izx

1

5S

i—.

rc{

SC.

El

i
I
-

SOIL ' ' i'
DESCRIPTION ' «l,

i t'
> • it

37.5-3B.5* SILTY Cl AY: as above.

38.5-39.7* CLAY: less silt, plastic, wet.

-\ 39.7-40.0* SANOY SILT: gray, some shell
\ fragments.

40.0-42.5' SILTY CLAY: gray, moist,
plastic, with sandy slit banding.

4? 5-43 5'. SH TY n.AY' as ahove

43.5-45.0' SANDY SILT: with shell
fragments, loose, gray. wet.

45.0-46.0' SANOY SILT: as above.

48.0-47.5' SI|,TY CLAY: with shells, gray,
plastic, cohesive, very moist.

47.5-50.0* SANDY RII TY HI AY- with shell
fragments. Sand/sllt/clay « 10/20/70%
Sand Is medium to fine grained.

50.0-59 5* $11 TY CLAY: gray, moist, with
shells and shell fragments, plastic,
cohesive, minor silt bands.

i
52.5-55.0* SJI TY CLAY: with 'shells, vpry |
plastic, very wet. !

i

ii
55 O-5R fi' SILTY .CLAY; a* gt>ovp

: • ' -. 1

58.8-57.5' SANH: wet. fine to' medium
grained sand. wet. red-brown stains.

§ i AGRICULTURE -SflREET L

ecoloav and environment, inc.
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[ COMMENTS

Push Shelby 37.5-40*.

Drill to 40'.

Push Shelby 40-425'.

Push Shelby 42.5-45'.

Drill to 45'.

Push Shelby 45-47.5'.

Push Shelby 50-52.5'.

Push Shelby 52.5-55'.

DrIO to 55*.

Push Shelby 55-57.5'.
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DRILLING LOG OF WELL NO. AL-MW014 Page 4 of 4

Projpr.f- AGRICULTURE STREET LANDFILL Total Hpot-h of HO!P ffppt RRSi- 64.5
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SOIL
DESCRIPTION

57.5-60.0' SAND- medium grained, as
above.

60.0-82.0' SAND: wet, fine grained (30X)
to medium grained (70%). loose.

62.0-64.0' SAND as above.
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COMMENTS

Push Shelby 57.5-80'.

Drill to BO'.

Drive spDt spoon 60-62'.
sample collected for grain
size analysis.

Drill to 84'.

Screen will set 58-64'
BGS.

TD = 64'

AGRICULTURE STREET LANDFILL

environment, inc. «S"|<M
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DRILLING LOG OF WELL NO, AL-MW015 Page I of

Project AGRICULTURE STflEET LANDFILL

Location: NEW ORLEANS. LOUISIANA

Well Coordinates/Reference System:

Date Started/Finished: ^2t-84 / 4-22-94

Drilling Company: CHURCHILL ENVIRONMENTAL

Driller/Geologist: RON SIMMONS / JOHN PECK

)t <
Total Depth of Hole (feet 86S): 1S-5' ;

Groundfaevatlon {feet above MSL'fc ~2-49

Inner Caslnig Sttek-Up ,(feet above GS);

6roundwat|fir Depth !((f"2et BTOIC): [ j

: At Completion: 6 ;' ''
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, SOIL' J ' * •<, '
DESCRIPTION!' ;'

> ^ I
1 ' ** ,' ' :

1 -! ^ !

ground surface (gs)
0.0-7.5* FILL: dark brown. LF MAT (brick.
glass, ceramic)

7.5-9.0* SILTY CLAY: dark brown, dense.
organic debris (wood, roots).

9.0-tl.S1 SILTY CLAY: gray, moist,
cohesive, plastic; with Intervals of peat,
brown, roots, less cohesive, moist.

-. 115-12.0* Dark brown organic layer with
\ silt, wood and roots.

1P.O-15.5* Sil TY ri AY: gray, dark brown
silt and organic rich band at 13.3-13.9*.
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fCOMM(£NTS

}

f

*

NOTE: DSaraples collected
with 3" ID, 2.5' long Shelby
tube.

2) Augered
HSA.

with 4 1/4" ID

Insert 10* of .010 screen
and S' of 2" ID riser.

Place sandpack to 4* while
pulling augers.

Place bentonlte to z ants
hydrate with deionized
water.

Place 5* of fine sand on
top ot bentonlte to IS*.

Augered tc 8'.

Push Shelby 8-11.5'.

Augered tc 15*.

Grain size and XRF sample
collected from ST-I.

i j " l
^ J-f ,

f / ') I
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DRILLING LOG OF WELL NO. AL-MW016 •Page 1 of A

pro)ect AGRICULTURE STREET LANDFILL
" i i' i '

Total 'Depth of Hole f(feet BGS): S9-6 '

Location: ORLEANS. LOUISIANA

MeB Coordinates/Reference System:

Date Startefl/Flnl.thpi-1- 5-^5-94 / 5-7-94

Ground Elevation, (fe'et above MSL). ~2-20

II.1'

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC

Driller/Geologist: JOBY BAU. V JOHN fl PASCH. WALTER GRAF

Inner Cas*ng'Stick-Up( (feet above GS): ~°32

Sfoundwater Depth (feet BTOIC): !

At CoLpletlon. a-0 '' ) ( i

on ?a .ntNF an • 0.04
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SOIL »
DESCRIPTION

ground surface Igsl
0.0-5.0' EJiL dark brown, dense, low
plasticity, debris throughout.

5.0-7.5* FII i .: dark brown, dense,
moderate plasticity, minor debris.

7.5-10.0' SILTY CLAY: dark
moderate plasticity, organic
(wood, roots).

10.0-12.5* SH TY CLAY: Qra>
plasticity, dark brown orga
silt and organic debris from

12.5-1S.O* Sil TY CLAY: gra>.
with dark brown silt and ore
at 13.3-13.9*.

' ; ! - • ( ' ' ( \ V jf!f|

9 , J' AGRICULTURE'1^

PCOloaV antf environment, inc.

brown, dense.
: debris . :

f ' "

,.\
ilc

11

dense, high
layer with

.Or 12.0'.

(.as
ahlc

1

11
T

above
rich band

t

IEET

i
i

j !

1 UJ-J

w

i

tn

Cvli
<n

m
l '

r-T,
tfl

II

•V
1

tn

u»
tr \

' 1

A\
i

i

i—

u
3T

1

t

. ^03
« •—

<LU
(/>cc

0.3

2.0

25

1
2.5

i

2.5

t

i
i f *

COMMENTS

Augered with 8 1/4" hollo,,
stem auger to 30'. 5 7/8"
mud rotary 30' to TO.

0.0-2.5* Sample collected

2.5-5.0* Samples collected
tor XRF. TAL. and metals
analysis.

12.5-15.0' Sample collected
tor XRF analysis.

MIDFILL' i ::
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DRILLING LOG OF WELL NO. AL-MW016 Page 2 of 4

Prolect AGRICULTURE STREET LANDFILL Total n.»pth of Hole (feet BGS). 69.6
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SOIL
DESCRIPTION

15.0-30.0' SILTY CI AY: gray, dpnsp.
plastic, silty lens near bottom.

1" thick silt lens at 21.3'.

30.0-33.0* Sil TY CM AY; as ahnvp

33.0-37.5' ra A Y - gray, stiff, cohesive.
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COMMENTS

17.5-20.0' Sample collected
1or XRF analysis.

22.5-25.0' Sample
collected 1or XRF analysis.

27.5-30.0' Sample
collected for XRF analysis.

1 AGRICULTURE STREET LANDFILL .- -

J erolnqv and environment, inc. efcittM
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DRILLING LOG OF WELL NO. AL-MW016 ' • |, s Page 3 of 4

: Pro'lec} AGRICULTURE STREET LANDFILL ' Tota| b
f,
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SOIL ' , I'
DESCRIPTION

i,

37.5- 38.0* Sil TY CLAY: plastic, wet.

38.0-40.5* CLAY! stiff, plastic, with minor
silt.

40.5-42.5 SILTY HLAY: grey, slightly
plastic.

4P.5-4S SILTY n AY: plastic, with sand

45.0-47.0* SANHY n AY- moderately
plastic with shells.

47.0-47.5' SIITY HLAY: grey, stiff,
\ plastic.
\ 47.5-48.0' CLAYj as above.

48.0-50.0' SILTY CLAY: stiff, plastic, with
sand and shells.

50.-52.0* No recovery.

52.5-55.0* No recovery.

55.7-57.3* SILTY CLAY: gray, stiff.
moderately plastic, with sand and silt !
lenses.
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DRILLING LOG OF WELL NO. AL-MW016 Page 4 of 4

Prolect: AGRICULTURE STREET LANDFILL Tn+ai nr •pth of Hole (feet BGS). 69.8

E
LE

V
A

TI
O

N

D
E

P
TH

58-

59-

60-

61-

62-

63-

64-

65-

66-

67-

68-

69-

70-

71-

72-

73-

74-

75-

76-

77-

78 "

WELL
COMPLETION

DIAGRAM

V
t,

<
Q
LJ

C

c
J
I
L
c

J

—

~

E

§

5

—

I

-•/

G
R

A
P

H
IC

 L
O

G

—^

SOIL
DESCRIPTION

57.3-59.0* SAND- brown, medium grained,
compact, homogeneous, wet.

59.0-60.0' SAND: as above.

60.0-62.0' SAND: brown, as above.

62.0-65.0' SANin- as above.

65.0-69.6' SANR- brown, as above.
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"V COMMENTS

65.0-87.0' Sample
collected tor grain size
analysis.

]| AGRICULTURE STREET LANDFILL :
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DRILLING LOG OF WELL NO. AL-MW017 . v - Page I of I

prn|ppf. AGRICULTURE STREET LANDFILL Total Depth of Hole (feet BGS): 1S-S ] '

.-;'NEW ORLEANS. LOUISIANA

Well Coordinates/Reference System::.

: JDate;5tarted/Flnlshed: 4-21-94/4-22-94
: CHURCHILL ENVIRONMENTAL

brlller/Geoioglst: RON SIMMONS / JOHN PECK

Ground Hevatlon (feet above MSI): —
[ i !

Inner Casing Stlck-Upt-tfeet above GS): "°-87

Groundwater Deptht (feet BTOIC): \
I'i i t l K t ' »

At Completion: ,2
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SOIL
DESCRIPTION J

-; •' " -: ' >

ground surface (gs)

0.0-9.0' EILL (cuttings) debris.

-\ 9.0-9.4* EIIL debris, wood.
9.4-10.3* SILTY CLAY: moist, gray.
cohesive, plastic, few roots.

115-15.5* No description. '

: ', * '
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W{;i-i . : .; AGRICULTURE 'S'TREET
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| COMMENTS

Samples collected with 3"
ID 2.5' long Shelby tube.

Depths In feet BGS.

Augered with 4 1/4" ID
HSA.

Insert 10* of .010 screen
and 5* ot 2" ID riser.

Place sandpack to 4' while
pulling augers.

Place bentonlte to 2' and
hydrate with deionized
water.

Place 0.5' of fine sand on
top of .bentonlte to 1.5'.

Augered to 9'.

Push Shelby 9-11.5'.

Augered to IS*.

Grain size and XRF sample
collected from ST-I.

i |1 f' t ' E ' ? t j 1

FDFILL :

Jecoloav and environment, inc. " ' , ' , , ?*?tw
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DESCRIPTION v f " '
1 "/* : !| '

1 i :' i ' ; ' :

ground surface (gs)

0.0-2.5' FILL and CLAYEY SILT: dark
brown, dense, moderate plasticity, debris
throughout (glass, metal).

P.5-9.1' FILL and Sil TY CLAY: dark brown
•to black, plastic, high organics. shells.

9.1-9.7' PEATJ black, high organics,; some

9.7-11.5* SANDY CLAY: gray, dense, clean,
moderately plastic. '

11.5-12.1' SANHY CLAY: as above.

1P.1-13.3' SILTY CLAY: gray, loose.
plastic.

13.3- M.O* SANDY CLAY.- gray, dense.
-y clean, moderately plastic. Some pieces
\ of wood and glass.
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COMMENTS

0.0-2.5' Sample collected
lor engineering
parameters.

9.0-11.5 Sample collected
for engineering
parameters.

11.5-14.0* Sample collected
tor TAL metals.

H" '̂  t) ' 1 ' !' ' ' • ' s ' > * L

1 ' AGRICULTURE STREtfTj LANDFIIiL ;

jRoolonv and environmRnt. inc. ' >< » < > «s«t<M
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DRILLING LOG OF WELL NO. AL-MW018 Page 2 of 4

Project: AGRICULTURE STREET LANDFILL fn+ai n,?pth of Hole: (feet BGS). 64.5
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SOIL
DESCRIPTION

14.0-16.5' SILTY CLAY: gray, dense.
plastic, some silt and fine sand lenses.

18 5-19.0' SII TY Cl AY: with silt and fine
sand lenses as aOove.

19.0-21.5' SILTY CLAY: as above, clean.

P1.5-24.0' SJI TY CLAY: as above.

P4.0-?9.5' =JTI TY HI AY: a* above.

?8.5-?9.0' ?;il TY CLAY: as above.

79 0-30.5' SILTY HI AY: as above.

10 5-.U5' CI AYEY SILT: gray, flense.
nonplastlc.

31.5-35.0' No recovery.

35.0-37.5' CLAY: Shelby tube sealed for
permeability test.
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COMMENTS

19.0-21.5' Sample collected
lor engineering
parameters.

1 AGRICULTURE STREET LANDFILL
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Page 3
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DESCRIPTION i ,H

1 ^ 'A "" V * *" I -r

.

37.5-39.0* CLAY: plastic, stiff, gray.

1

39.0-39.7* SILTY CLAY: moderately
-\ plastic, very wet, gray.

\ 39.7-40.0* SILTY SAND: with clay. |gray.

40.0-42.5* SILTY SAND CLAY: gray, with
shells, moderately stiff, moderately
plastic.

42.5-45.0' STI TY SAND: as above.

45.0-47 R STI TY SAND: as abnvp.

A7 *\ f\C\ n QTI TV vTAMn- ac jahrwo

50.0-52.5' SAND: brown, medium grained
sand, loose, strong odor. '

52.5-55.0' Brown sand as above. :

55.0-57.5' Brown sand as above. Ii
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COMMENTS

Collected Shelby tube for
trlaxial permeability test.

55.0-57.0' Collected
sample for grain size
analysis.
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DRILLING

Project

LOG OF WELL NO. AL-MW018 Page 4 of 4

AGRICULTURE STREET LANDFILL Tn+ai rti :pth of Hole (feet BGS) - 84.5
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DESCRIPTION

57.5-84.0' SAND: as above.

TD=64.5'.
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AGRICULTURE STREET LANDFILL . .

ecology and environment, inc.
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DRILLING LOG OF WELL NO. MW0019 Page 1 of

Project AGRICULTURE STREET LANDFILL Total'toepth of Hole (feet BGS): JL
Location: NEW ORLEANS. LOUISIANA

Well Coordinates/Reference System:.

Date Started/Finished: 5-7-94 / 5-B-84

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: KEN GIPSON / GENE FLORENTINE

Ground Elevation (feet nhnvp MSI V -4.48

Inner,Casing Stick-Up: (feet above GS): ~°-25

Grourtdwafer Depth (feet BTOIC):

At Completion: 7 '; • ' '.
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SOIL • • :
DESCRIPTION

• • . i'

ground surface Igsl
0.0-0.5' SAND; brown, tan, medium

I\ grained, well sorted, with root traces.
3\ 0.0-1.0' CLAY: brown, orange, mottled
J\\ organic clay, medium plasticity, moist.

J 1.0-1.3' SAND: same as above, angular to
subangular.
1.3-1.7' WOOD: layer of wood (natural.
very dense and solid).

i 1.7-2.4' SILTY CLAY: green/gray.
~i\\ semi-plastic.

\\ 2.4-3.0' WOOD: layer of wood, dense.
\\ moist.
\ 5.0-6.0' WOOD: dense.

6.0-7.0' SILTY CLAY: green/gray.
organic, semi-plastic to plastic, moist to

-\ wet.
10.0-11.1' SILTY CLAY: qreen/grav.
semi-plastic to plastic, very soft, wet.
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COMMENTS

Augered with 4 1/4" ID
hoDow stem auger.

5.0* split-spoon sampling.

No man made till
encountered.

OVA = 20 ppm from sample,
and 1000 ppm in auger both
with and without the
carbon (liter.

OVA ° 0 ppm Irom sample.
and 90 ppm In auger with
and without carbon inter.

Sample collected lor
gralnslze analysis.

OVA = 20 ppm Iron sample,
and 4 ppm from auger both
with and without carbon
inter.
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DRIiiLING LOG OF WELL NO. MW020 ' Page I of A
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SOIL ' '''
DESCRIPTION t ,

tj

ground surface (gs)
0.0-0.5* SILTY CLAY gray, brown: with

A fine sand .minor organics landfill debris;
-\\ med. plasticity.

\ 0.5-1.0' SILTY CLAY; gray, brown, some
\ organic debris (roots/wood).

1.0-3.5* No recovery.

3.5-4.1* STI TY HI.AY; gray, brown, tlPn.iP,
^ some organic debris (roots/wood).

\ 4.1-4.5* SILTY CLAY: gray, b/own. black.
\ some organic debris (roots/wood).

4.5-8.0* PEAT: flberous. roots, with silt.

6.0-14.0* SILTY CLAY: gray-green, soft,
wet.

14.0-18.5 SILTY HI AY; gray, dense.
plastic, silt/fine sand bands up to 1/2"
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Ŝ

CM

r—
in

I

T
Ir-

tn

i
ii

l\
tn

1-

g'
si

1

I iOJi
' 'S1

• b
-!>-

sl
^8
<UJ
cncc

1.0

1.0

i

i

2£l

i ,
j j

IN',
J!:

*1
oB

I

!

1

( COMMENTS
I

Sample collected lor TAL
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Protect AGRICULTURE STREET LANDFILL mta! n«>pth of Hole (feet BGS) - 87^5
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: DESCRIPTION :

thick; minor organic material.

18 5-19 n- Sil TY p.AY: as above minor
slit/fine sand bands.

19.0-2L5* SILY CLAY: as above.

21.5-P4.0' SILTY n AY: as above.

24.0-28.5' 511 TY HLAY: as above.

28.5-29 0' SILTY HLAY: as above.

30.0-35 0' ?!l TY HI AY: as above. Drilled
to 33.0'.

35.0-37.5' CLAY. gray, stiff, plastic,
cohesive.
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DESCRIPTION ;i

' ' ''i

37.5-38.5' CLAY: as above.

3fl.S-30.fl' SILTY CLAY:gray plastic,
moderately stiff.

"X 39.8-40.0' ?;TI TY SAND with shells.
40 0-4? y SILTY CLAY gray, plastic
moderately stiff.

-\ 4? 2-42 fi' STI TY SAND: gray.

42.5-45.0' No recovery.

45.0-48.8' n AYPY SANDY STI T wpt
gray, with minor shells.

4R H-47 S* Sil TY SANf) gray, wet

/J7.S-SO.O' J-.TI TY SAND as above, no
shells, brown sand banding from
49.5-50.0*. medium grained sand, wet.
tan.

50.0-52.5* No recovery.

52.5-55.0* wet, brown, medium grained ''••
sand, homogeneous.

55.0-57.5* 100% medium grained sand, wet
homogeneous light tan to oft white.
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SOIL
DESCRIPTION

57.5-60.0' Drill to 60.0', No samples
collected.

60.0-62.5' Light tan wet homogeneous
medium/fine sand.

82.5-67.5' SAND: as above. TD=67.5'

SA
M

PL
E

 N
O

.

m
7
r—
in

t-
z
o
o

o
CO

0>

"J-
CE

Q. O
ZO

too:
?

1.5

5l
§3
50

8-12

COMMENTS

Sample collected tor grain
size analysis.
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DESCRIPTION ' '
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* '• i

ground surface (gs)
0.0-1.0' SAND: light brown, medium to fine
grained, angular, quartz, well sorted and .

\ graded, gravelly (ceramic fragments).

1.0-5.0' FILL: dark brown/orange fill top
0.8', hard, compact, wood and glass
debris, sandy medium to fine grained,
followed by backfill (wood and glass
debris) and some shell fragments.

5.0-7.0* SAND and PEAT: dark brown,
black, sand (medlum-to fine-grained) and -
peat (abundant wood fragments In large

~\ chunks), soft, saturated, silty.

7.0-9.0' No recovery.

9.0-11.0' SILTY CLAY: greenish/gray,
organic (root traces), soft, plastic,
saturated.

1LO-15.0' CLAY: greenish/gray, organic
(abundant root fragments), soft, very

plastic, wet.
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No sample collected
0.0-1.0'.

OVA = 800 ppm In auger
with and without carbon
filter.

Water at -4.0-5.0* BGS.

OVA malfunctioning, reading
for spoon not available.

OVA readings with PID.

Sample collected tor grain
size analysis.
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DRILLING LOG OF WELL NO. AL-MW022 Page l of A

AGRICULTURE STREET LANDFILL

Location: 'NEW ORLEANSJLOUISIANA

Total'Depth of .Hole ;(feet BBS): HL
H, I < - • I •-...:...!.,,....,-..,( -. ,.. , . !.-•

Grounci Elevation' (feet above MSL): °-sl

Well Coordinates/Reference System:.

Date Started/Finished: S-9-84 / S-H-94

Orllllna Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driner/Geologlsf JOBY BARR / JOHN fl PASCH ' *'.

Inner rastng'Sttck-'-Up (feet above GS): "°-39

Gfoundwater Depth" (feet 8TOIC): <

At Completion: f . . ' ' ' '
.
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SOIL '
DESCRIPTION |.

• • . l s
J " 1

ground surface (gs)

0.0-0.5* FILL and SILTY SAND: light
"\ brown, clean, loose.

0.5-5.0* FILL and CLAYEY SILT: dark
brown, low plasticity, debris throughout.
LFW.

S.O-7.S' SILTY GUY: with high organic

7.5-14.0* Cuttings - black silty clay,
plastic, organic debris, loose.

14.0-tK.n- SILTY Q,,AY; broiinigriay, fewer
organics. loose, plastic. ' .
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' SOIL :

DESCRIPTION

1S.O-15 6' «;TI TY HI AY- gray, plastic, minor
~\ organic debris.
U 15.8-18.3' PEAT WITH SILTY CLAY: black.
\ organic debris throughout.

i 16.3-17.51 No description.
17.5-18.3' PEAT WITH SILTY CLAY: as

-\ above, wood from 17.8-18.3'.

18.3-19.1' SILTY CLAY: gray, minor organic
~\ debris, silty band at 19.1'.

19.1-22.5* CLAYEY SILT; q'aY.
non-plastic. 3" thick clay band at 20.8',
minor organic debris.

??.5-?5.0' HI AYFY STI J' as ahrwp.
slightly Increased clay content, silty clay
bands from 23.4-24.1'.

25.0-27.5' SILTY HI AY- gray, densp,
clean, 1/4" silt lens at 25.8'.

P7.5-30.0' SILTY HI AY: as abovp, some
silt lenses throughout.

30.0-33.0' SILTY CI AY- as abovp

33.0-35.0' ni AY: gray, wet, plastic,
moderately stiff.

35.0-37.5' r,| AY: as above.
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SOIL' " \ I
DESCRIPTION,,*' ;,
! < ; 'i' .M , >

*t i>! ,

37.5-40.0* CLAJLwIth silt, charcoal gray,
plastic, stiff, cohesive, plant matter
(roots at 40.0').

-\ 40.0-40.2* CLAY: as above.
40.P-42.5* SILTY CLAY; gray, stiff,
plastic, cohesive.

42.5-45.0* CLAY: as above.-

45.0-45.5 Sil TY HLAY: gray, plastic,
~\ moderately stiff. Increased wetness.

45.5-47.0 SILTY SAND with clay, wet.
shells and sand.

47.5-50.0' SILTY SAND: as above.

50.0-52.5' SILTY SAND: with shells, gray,
compact, wet. less clay than above.

52.5-54.1* SAJUDj as above, shells
decreasing. '

54.1-55.0' SAMD. medium/fine grained with
wood. gray, compact, no shells, silt.

55.0-57.5* No recovery M
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SOIL
DESCRIPTION

57.5-60.0' SANn: wet. medium-fine
grained sand, gray.

60.0-610' S^Mland Interbedded silty
clay, brown, medium grained, plastic,

"\ moderately stiff.

81.0-84.0' SANDY SILT: brown, fine
grained, banded with SILTY CLAY: tan... . . . ,

84.0-65.0' SANIT medium grained.
gray-brown, wet. homogeneous. 20% F,

~\ 80% M.

65.0-67.0' SAfiQ; as above.
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Sample collected tor grain
size analysis.
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DRILLING LOG OF WELL NO. AL-MW023

Pro)ect AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

WeJl Coordinates/Reference System:

Date Started/Finished: 4-20-94/4-21-84

Drllllng.contpany: CHURCHILL ENVIRONMENTAL

Driller/Geologist: RON SIMMONS/JOHN PECK

Total Depth of Hole Jfeet.BGS): 1S-5 '

Gfoundlse'vatton {feet above MSU: ~2-fl3

B |l( , ' M > « • >
Inner Casing iSttek-Up (feet above GS): _Z
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At Completion: ?-°, . . ' . ' ,i ii ' „ „„' ' i
On20 JUNE'84 : *-29 '.
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DESCRIPTION |>

^ |j:

I '

'

ground surface (ffl)
~\ 0.0-0.1* Grass.

0.1-7.5* SILT: dark brown; msw (glass.
brick etc...).

7.5-8.5* dflx gray with peat and wood.

9.0-11.5* CLA£ gray, with trace slit, moist.
cohesive, plastic, some roots.

1L5-15.0' CLAj-j (cuttings) as above. '
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COMMENTS

NOTE: DSanpies collected
with 3" ID 2.5' long Shelby
tube.

2)Augered with A 1/4" ID
HSA.

Insert 10* ot .010 screen
and 5* ol 2" ID riser.

Place sandpack to 4* whBe
pulling augers.

Place bentonlte to 2* and
hydrate with deionized
water. •

Place 5' ol fine sand on
top ol bentonlte to 15*.

Augered to 8*.

Push Shelby 8-n.b.

Augered {to IS*.

Grain size and XRF sample
collected Iron ST-I.
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DESCRIPTION M 1
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ground surface (gs)

-\ 0.0-0.1* Grass.
0.1-7.5* SJUJ dark brown, dry, debris
(glass, bricks), roots: dry.

7.5-8.5* CLAY: gray, with peat. wood.
fes
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1

S.5-10.0* ni AY: grey, with minor wood, i
plastic, cohesive, wet. • • ' ' ' • • \

I
10.0-12.5' CLAY: as above. !

12.5-15.0' ra AY: gray, with 'plant material
(<10X). cohesive, plastic, wet
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{ COMMENTS

Samples collected tor
engineering parameters
and Atterberg limits.

Samples collected tor TAL
raetals..and engineering
parameters.

Samples collected tor
engineering parameters
and Atterberg limits.
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DRILLING LOG OF WELL NO. MW0024 M Page 2 of 5

PrnlPnt- AGRICULTURE STREET LANDFILL Tnt*. nppth «f 'Mm.' H~t BR«a- 82.5
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SOIL
DESCRIPTION

15.0-17.5' HAY: as above.

17.5-20.0' CLAY: gray, plastic, cohesive.

20.0-22.5' CLAY: gray, with minor silt.
plastic, cohesive, wet.

22.5-25.0' SILTY CLAY: gray, plastic,
cohesive, very moist.

25.0-27.5' CLAY: as above.

27.5-30.0' CLAY: as above, slight
Increase In moisture content.

30.0-33.0' Drill and Wash hole, no sample.

33.0-35.0* 511 TY HI AY: gray, plastic,
stiff, wet.

35.0-37.5* CLAY: gray, plastic, stiff, wet.
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Shelby tube sealed tor
permeability test.
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DESCRIPTION j'

* 1

37 5-40.0* SIIJY CLAY: several silt
bands <0.1*. clay stiff, plastic, cohesive.

40.0-42.5* No recovery.

4P.5-46.0* SILTY CLAY: gray, moderately
stiff, plastic, wet.

48 0-fitS Sil TY anfl S.ANHY Q AY' GraY
with shells, compact, wet.

S1S-S9S" Sil TY HI AY; gray, plastic,
cohesive, stiff. '

S9.S-S3.t5' SH.TY CLAY; gray, with sand
and shells.
S3 S-S4.9* SH TY CLAY: gray, moderately
stiff, plastic.

'"X 54.9-55.0* SAND; medium grained.
\ homogeneous.

55.0-57.0* SILTY CLAY: grav. becoming
medium grained sand at bottom, with clay
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DRILLING LOG OF WELL NO. MW0024 v Page A of 5

Prolect AGRICULTURE STREET LANDFILL Tn+al Hf•pth of Hole (feet BGS). 82.5
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DESCRIPTION

57.0-57.5' SAND: brown, with clay bands.
_ 57.5-5S.O' SAND: blue gray, medium
\ grained, with silt.

58.0-59.0' SAtlH green gray, fine-to
\ medium-grained.

, ^_ 59.0-60.0' No sample.
80.0-62.0' SILTY SAND: gray, fine-to
medium-grained, with clay. wet.

62.0-64.0' SAND: blue gray, fine-to
medium-grained, dense stiff, wet.

64.0-65.0' No sample.

65.0-65.5' Sil TY Ci AY: blue gray, wet.

65.5-67.0' CLAY: brown gray, plastic,
stiff, cohesive, minor silt.

67.0-67.5' SAND: gray, medium grained,
"\ moderately stiff.
\ 67.5-68.0' SILJj brown gray, with sand
\ and clay, moderately plastic.

88.0-70.0' SAJvjJi medium grained,
moderately stiff.

70.0-72.0' SAND: gray, medium grained,
with wood fragments, wet.

72.0-82.5' SAND- brown with gray bands,
medium grained, no wood fragments.
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COMMENTS

Sample collected lor grain
size analysis.
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Pfn|pr> AGRICULTURE.STflEET LANDFILL Total Depth of Hole (fe'et BGS): 82-5_
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DRILLING LOG OF WELL NO. AL-MW025 Page 1 of 1
AGRICULTURE STREET LANDFILL Total Depth of .Hole (feet BGS): 15-s •
; NEW ORLEANS. LOUISIANA

N
Ground

Well Coordinates/Reference System:
' - ' • • ".. u « O A f K ll O"iiDate S»ar4art/FlnlthPf1- fr-M-84 / 6-13-84

Elevation (feet above MSL):

CHURCHILL ENVIRONMENTAL i ':Drilling

Driller/Geologist: RON SIMMONS / JOHN PECK- •

Inner!Casing' Stick-Up (feet above GS): °-24

Groundwater Depth (feet BTOIC): : . ! ' .
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DESCRIPTION.

I;

ground surface Igsl

0.0-2.0' EILL with shells.

9.0-4.0' STI TY 0 AY: gray-brown clpnse
plastic, with organic debris (roots.

I wood).

4.0-6.5' SILTY CLAY: gray, flense.
plastic, minor organic debris.

6.5-9.0* SILTY CLAY: as above.

9.0-10.0' SILTY CLAY: gray, moderately
-^ plastic, minor organic debris.

10.0-15.0' SILTY CLAY: qrav. cohesive, no
roots, with sand Intervals at 11.0-11.5' and
12.6-13.0*. wet.

TD=15.5*
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! COMMENTS

Samples collected with 3"
ID 2.5* long Shelby tube.

2)Augered with 4 1/4" ID
HSA.

Insert 10' ol .010 screen
and 5'. of 2" ID riser.

Place sandpack to 4' whle
pulling augers.

Place bentonite to 2* and
hydrate with deionized
water:

Place 5' ol line sand on
top ol bentonlte to 1.5'.

1

Augered to S'.

Push Shelby D-II.5'.

Augered to 15*.

Grain size and XRF sanple
collected Iron ST-I.
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DRILLING LOG OF WELL NO. AL-MW0026 Page l of A

AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

f 1 '

Total Death of Hole (feet 8GS):>7S-5

Ground 'Elevation !{feet above MSL):

Well Coordinates/Reference System:.

Date Started/Finished: 5-10-94 / 5-12-8*

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC:

Drtiier/Geoio'gist: JOBY BALL / WALTER GRAF.; :'- •^-~j-

Inner Casing• Sticl-i-UpVlfeeXabove GS):.°-°°

GroundtjiaJef! Depth ,(feet BTOIC):

At Completion: jfL2

On 20(
!JUNE 94 (above TOIC): 3-26
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DESCRIPTION ^ |

1 < 5

. - . -,1 . . . . . . ' .-.

ground surf ace (gs)
0.0-2.0* FILL: with Shells.

3.0-4.0* Sil TY n AY- gray hr(
plastic, with organic debris (rt
wood).

4.0-8.5* Sil TY CI AY: gray, dp
plastic, minor organic debris, v.
at 4.8*.

8.5-9.0* SILTY CLAY: as abov
organic debris (roots, wood) t

9.0=11.5* Sil TY Ct AY: gray, mi
plasticity, with fine sand and n
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1L5-14.0* SILTY CLAY: gray, p
loose, with fine sand and silt It
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DESCRIPTION

bands at 14.0-14.6' and 18-16.5'.

18.5-19.0* SIIJY HI AY: as above with silt
and fine sand bands, up to 1/4" thick,
throughout.

19.0-215' Sil TY CLAY; as above, clean.

?1.5-34.0' STI TY CI AY: as above

74.0-78 5' <5II TY n AY- gray, rtpnsp,
tight, plastic, clean.

78.5-79 0' SH.TY HI AY: as ahovp

29.0-33.0' No recovery.

.-53.0-35.0' Sil TY CLAY: gray, plastic,
moderately stiff, coeheslve, wet.

15 0-37 4' SILTY CLAY: as above.
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"V 37.4-37.5' SANOY Sit T; with shell
\ fragments.

37.5-40.0* SILTY CLAY: gray, plastic,
moderately stiff, coeheslve.

40.0-42.5* SANDY SILTY HI AY- slightly
stiff, moderately plastic, with some shells.

42.5-47.5* No recovery.

47.5-49.5* SANflY CLAYFY Sil T: gray,
with shells, wet to 49.5*.

49.5-50.0* HAY: gray, stiff, plastic.
A^ coeheslve. ,|

50.0-52.0* SJI.TY C1AY; plastic, slightly
stiff, with shells.

57.0-52.5* SILTY CLAY: gray, stiff.
~\ plastic.

52.5-54.0* SILTY CLAY: as above.
' : ' ; * . i

S4.0-SS.Q' SANHY SILT: gray S green l|
silt, fine grained sand, dense, minor clay.
55.0-56.5* SANDY SII.T; as above.
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:. DESCRIPTION

roots.

57.5-60.0'

80.0-8L5' Sil TY HI AY: hlup grppn with
grey, stiff, plastic, mottled.

81.5-83.5' Sil TY CLAY: blup green, stiff,
plastic.

63.5-65.0' SILTY SAND: gray, medlum-to
fine-grained, moderately loose.

65.0-67.5' SAND: gray, medium grained,
wet.

67.5-70.0' No recovery.

SANO: gray, as above, root material at
72.4-72.5'.
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Sample collected tor grain
size analysis.
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ground surface (gs)
0.0-5.0' EILJLj red brown, medium-fine
sand, fill consists of glass, gravel, and
wood.

5.0-10.0* SILTY CLAY: grav/green. water
at approximately 5.0'.

10.0-15.0' Sil TY CI AY: wood debris, sand.
and glass fill followed by 1.5' of
gray/green organic silty clay, soft,
saturated, plastic.
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Auaered with 4 1/4" ID
hollow stem auger. 5.0'
split-spoon sampling.
Sample collected 1or
Atterberg limits, and
engineering parameters.

Sample collected tor
engineering parameters.
Augers veered o11 center
due to large chunks of
wood. 'moved north 2.0* and
re-drilted to IO.O*

Sample collected 1or grain
size analysis, and
Atterberg Units.
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SOIL '
DESCRIPTION:

ground surface (gs)
0.0-2.5' SANDY SILT: Red-brown. •
non-plastic, loose, debris (glass, metal)
throughout (landfill waste).

2.5-5.0' SANDY STI T- as above, slight
Increase In fines, debris throughout
(landfill waste).

5.0-7.5* HI AYEY SILT: red-brown low
plasticity, debris throughout (landfill
waste). Silty clay- grey, plastic, dense
at bottom.

7 .5-10.O* SANDY SILT: red-brown with
deDrls as from 0.0-5.0'. Large wood
fragment at bottom 2" preventing
recovery. • . . . :

10.0-12.5* Sil TY CLAY with PEAT:
grey-brown, moderate plasticity, high
organics, wood and roots throughout. '

12.5-15.0* Sil TY CLAY with PEAT: as
above with more clay, some roots.
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NOTE: 1) Samples collected
with 3" ID 2.5' long Shelby
tube.

2) Augered with 8.25" ID
HSA.

TAL/TCL samples coOected
1rom 0.0'-2.5'.

TCLP/XRF samples
collected Irora 2.5'-5.0*.

XRF samples collected.

TAL/TCL; samples
collected.

XRF samples collected.
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Prolect AGRICULTURE STREET LANDFILL Total Df•pth of Hole (feet BGS). 745
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SOIL
DESCRIPTION

15.0-17.5' SILTY HI AY: grey, plastic.
dense, clean, few silt and fine sand
lenses.

17 5-20.0* Sil TY CI AY- as ahovp, snmp

silt and fine sand lenses.

20.0-22.5' STI TY HI.AY: as above, minor
silt and fine sand lenses.

22.5-25.O' SH TY CLAY: as above, no silt
or fine sand.

25.0-27.5' Sil TY CI AY- as above, 0 25"

thick fine lens at 27.5'.

27.5-30.0' SILTY C1 AY: as above minor
silt and fine sand lenses.

No recovery. Drill and wash hole.

33.0-35.0' CLAY: gray, plastic,
moderately stiff.

35.0-37.5* CI AY: stiff.
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COMMENTS

XRF samples collected.

XRF samples coOected.

Sample collected for
engineering parameters.

Sample collected lor
permeability test.
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Protect AGRICULTURE STREET LANDFILL Total [Depth of, Hole, (feet BGS}: 74-5
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37.5-39.5* HAY: as above.

39.5-42.5* SILTY SAND; gray,
medium-fine grained sand, with clay and
shells, wet.

No recovery.

45.0-47.5* Cl AYEY SANIH: gray, slightly
plastic, fewer shells than above.

47.S-4H.O' STLTY C1 AY! grpyi plastic, and

"\ stltt-
48.0-50.8* CI,AYEY SAND: medium-fine
grained sand with brown silt lens at
49.5-49.6*.

50.8-52.5* SjiNlL medium-fine grained
sand with silt, compact.

52.5-57.0* SANO and HI AY: as above,
banded with blue grey silty clay, and
medium grained brown sand with silt,
compact and slightly wet. ' '
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DRILLING LOG OF WELL NO. MW0028 Page 4 of 4

Protect AGRICULTURE STREET LANDFILL mtal fit;pth of Hole (feet BGS) - 74.5 :
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DESCRIPTION

57.0-59.0' CLAY: blue-gray, very stiff,
plastic.

59.0-61.0' SANimf CLAY: gray.
fine-medium grained sand, slightly plastic,
with roots.

61.0-63.0' SAND! medium grained, with slit
bands, and some plant material, wet.

•̂  83.0-83.3' Sil TY CLAY: with wood.

63.3-74.5' SAND: gray, medium grained,
no banding.
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Sample collected for grain
size analysis.
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DRILLING LOG OF WELL.NO. AL-MW029
AGRICULTURE STflEET LANDFILL

Location: NEW ORLEANS. LOUISIANA

WejliCporxllnateis/I^ference^SysterR:
M644!
eles) 2014?

' i i
• l ii • '

Total Deptrljof Hole1 (feet 8GS): 1S-5 '

GrourwlSevatlon (feet above MSL): "°-88

i i '|
Inner Casino SJtek-Un (ftse* above GS1:'

Page:l of 1

4-23-84

Ortillna rnm|Wyi CHURCHILL ENVIRONMENTAL

-'' RON SIMMONS / JOHN PECK

GrourwlSevatlon (feet above MSL): "u-a

i i '|
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Groundwaier Oepiri (feet BTOIC): '
• j l | 'Ij' i U<') , ;< K '
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DESCRIPTION

1

:
1 :
> '
••

ground surface (gs)
0.0-11.5* FILL and SILTY SAND: (cuttings)
dark brown, coarse, minor clay, ash.
debris throughout. 20% F. 86% M 20% C.

12.5-15.0' SILTY CLAY: gray, moist.
cohesive, plastic, roots, with' Interval of
peat (?): brown, roots, less cohesive
12.5-13.0* and 13.5-14*. moist.'1
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COMMENTS

Samples coDected with 3"
ID 2.5' long Shelby tube.

Augered with 4 1/4" ID
HSA.

Insert 10' ol .010 screen
and 5' ol 2" ID riser Into
augers.

Place sandpack to 4' whBe
pulDng augers.

Auger to 8*.

Push Shelby 8-11.5*.

No recovery In ST-I due to
wood in tip

Push Shelby 12.5-6*.

Grain size and XRF sample
collected iron ST-2.

Auger to 15*.
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DRILLING LOG OF WELL NO. MW0030 : ^

Project
.!
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SOIL
DESCRIPTION

i

ground surface (gs)
0.0-2.5* FILL and SILTY SAND: dark
brown, coarse, minor clay, debris
throughout.

2.5-5.0* SILTY SAND: as above.

5.0-7.5' SILTY SANH: as above, ash layer
2" thick near bottom.

7.5-10.0' SILTY SANCl: as above.

10.0-10.5' SIIJY C.I.AY* a« above with i
"\ debris, probably drag.

10.5-12.5* SILTY CLAY: gray. Plastic.
organics throughout (roots, wood, ect.).

i
12.5-ffi.O* SILTY CL.AY: as above with high
organics, debris dragged. -
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2.5-7.5* Composite sample
collected lor TCLP
analysis.
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DRILLING LOG OF WELL NO. MW0030 Page 2 of 4

Protect AGRICULTURE STREET LANDFILL Tn+ai n.:pth of Hole (feet BGSJ. 72.5
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SOIL
. D E S C R I P T I O N : ;

15 0-t7 K' Sil TY CI AY- gray, clpnsp,
plastic, some silt and fine sand lenses
80% VF, 20% F.

17.5-30.0' SILTY CLAY: as above.

20.0-22.5' SILTY HLAY: as above.

22.5-25.0' SILTY SANn: as above, fine
sand and slit band at 23.5-23.8'.

25.0-27.5' sn TY SANn: as above.

27.5-30.0' SIITY SAND: as above.

30.0-33.0' sn TY SAND: as above.

33.0-34.5' CIAY- gray, dense, plastic,
cohesive, wet.

34.5-35.0' CLAY: moderately plastic.
^ slight slit.

35.0-37.5' CLAYJ gray, plastic,
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DRILLING LOG OF WELL NO. MW0030 1

Prolect
i

AGRICULTURE STREET LANDFILL < t Total Dl
•

i ' Page 3 of 4
i

;pth,of Hole, (feet BGS,
i t

|. 725 ! ' ' "M : . ..-..-.
i • - ' • ::

zo

i 5
UK: a.
_J Uluj a

37-

38-

39-

Af\

41-

Al

Al.

44-

Jll",

46-

47-

48-

49-

^n

51-

C.1)Ot

53-

54-

cc

56-

57 "

!-
j. y

WELL
COMPLETION

DIAGRAM

1

t
i
t,

$
V

t^

!

-

l\r/

1C

;C

,0
O
,0
c?
.0
o
b

,0
V?

Q

,O

,Q

Q

Q

.0
:>
,c
.0
7
,0
O
.0
b
?
Q

O
0

%

Q

Q

Q

Q

i

[Wl

b>
b
,0
i?
,0
?
.0
o
b
b
,0
0

b

0

c
,0

0

.0

0̂
c>
?
,0
c?
b
b
,0
b
.0

,c
Q

0

0

0

8

o
o_j
u

a.
<
tr
O

Ef

~

1

TJT.

E~

j
J
I

-i *i
< !

! ' > l

SOIL' ; "
DESCRIPTION ,1 i i

^ f
< j < - ' « '

cohesive.

37.5-40.0' CLAY: as above.

40.0-42.0* CLAY: as above.

42.0-43.0* SAND: gray, medium grained,
loose, homogeneous.
43.0-45.0* SILTY CI AY: gray, moderately
plastic, with small silt bands.

45.0-47.5* No recovery. Cuttings are
sandy silty clay, gray with shells.

47.5-50.0* SANOY SILTY HI AY: gray,
slightly plastic, with shells.

50.0-52.0* Sil T HI AY; gray, plastic,
moderately stiff, with shells.

52.0-55.0* SILTY CLAY: gray, plastic, with
minor fine grained sand, and few shells.

55.0-58.0* SILTY CLAY: gray, slightly
plastic, wet.
58.0-60.0* SILTY CLAY: gray, compact,
plastic, cohesive.

-,!
<1

iMI
T̂
tn
tfi

u>
T
tn
in

]
S
Ul
tn

r~

tn
tn

00
1

in
tn

?

«

: 8
tn
Ul

i

7
tn
ifl

7
tn

'• C/l

1

5 ' ' lf ' l ! Ij
jl | ! " , i

1 ; AGRICULTURE STREET Lj*

•.Tecoloav and environment, inc.

I

r
1

i
>-
z

i
3:
'O
63

i

' !--in)
' tn>

( *-

r.js
Uj'UJ

t:O
iO

IT

2J3

2.5

1.0

1.0

0.0

2.0

2.0

Z.O

2.0

!

5l
o3

eo

350

85-100

100

350-
750

100

SO

65

! f

{COMMENTS
i

1 i tS ' t f ,1
•y ' i ' i !si1 '', ' n>IDFIIL' , ,ti n* s >t i t * ,

iCesIM

L-145

ssavitch
00159.0914



DRILLING LOG OF WELL NO. MW0030 Page 4 of 4

Prn|prf AGRICULTURE STREET LANDFILL Tn+ai nppth nf HniP I>P* RRC;)- 72.5
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SOIL
DESCRIPTION

flOn-8LO' SANDY SILT: gray, with clay

61.0-85.0' SAND: brown, medium grained,
homogeneous, wet.

65.0-67.5' SAND: as above with dark
brown stains.
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Sample collected tor grain
size analysis.
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DRILLING

Prelect

Locatio

Well Coc

;Date St

Drilling.:

fDrlller/G

LOG OF WELL NO. AL-MW031 • ' , ' " , . Page 1 of 1

AGRICULTURE STREET LANDFILL • . : • . • - • ' • Tota,'DE;Dth
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DESCRIPTION:^ . i.|

ground surface (gs)
0.0-5.0' E1LL brown-black, debris, ash,
glass, wood, moist, loose.

5.0'-7.5' EIH; black, moist-wet, ash,
wood, glass, loose.

7.5-14.0* FILL: as above.

14.0-15.5* Ci AY: grey, moist, plastic,
roots.
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, COMMENTS

Samples collected with 3"
ID 2.5' long Shelby tube.

Augered with 4 1/4" ID
HSA.

Insert 10' ol 2" ID .010
screen and 5' ol 2" ID riser
Into augers.

Samples collected tor RCRA
characteristics, grain size
analysis, and englnerrlng
parameters.

Set sand while pulling
augers to 4' BGS.

Set bentonlte to 2' BGS.

Hydrate with deionized
water.

Place 3/4' ot sand on top
ol bentonite.

Auger to 15.5'.
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DRILLING LOG OF WELL NO, AL-MW032 Page I of A

pro)ect AGRICULTURE STREET LANDFILL
I l l ' i l V I , '

Total Depth of Hole (feet B6SJ: 87-5

Location: NEW ORLEANS. LOUISIANA GroundjEteyatlon'tfeel above MSL): °-20

Well Coordinates/Reference System:.

Date Started/Finished: 4-18-94 / 4-21-94

4.08

Orflfing Company: CHURCHILL ENVIRONMENTAL

Inner Casing Stick-lip' (feet above GS): ~07B

Groundwater Depth, (feetlBTOIC):,

Driller/Geologist: BALL / WALTER GRAF S JOHN PASCH On 20 JUNE 94 : !j
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SOIL f ' , l
DESCRIPTION ' f

^

ground surface (gsl

0.0-2.0' FILL: brown-red, brick, concrete.
glass, loose, moist.

2.0-4.0* No recovery. Brick In end of
spoon.

4.0-6.0* FIN: black, tile, glass, ash.
moist, loose.

8.0-8.0' Fin: black, wire, ash, wet.

8.0-10.0* FTII • as above.

• » •
..'.Ml ! ,

10.0-12.0* FILL: black, wood; glas's. wet.
cohesive. ; : I .

r - -

12.0-14.0* FIL* : wood, soil, wet', cohesive.
black.

]

' t

14.0-16.5* CLAY: gray, moist, cohesive.
plastic, with roots and wood throughout
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l

5

,'

'

NOTE: DSaraples collected
with 5-Foot continuous
sampler. 2" i 2' split spoon,
and 2.5' Shelby tubes.

2)No gebtechnlcal samples
collected.

Sample 2-4' collected Iron
auger cuttings, due to poor
recovery with spoons.

Drove 2-> 0-2*.

Auger 0-2*.
Drove 2« 2-4'.

Drove 2x 4-8'.

Drove 2x 8-8*.

Auger to 8'. •
i

Drove 2x 8-10*.

Drove 2i 10-12'.

Drove 2» 12-14'.

Auger to 14*.

i
t
I

Push Shetby 14-18.5'.
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DRILLING LOG OF WELL NO. AL-MW032 Page 2 of 4

Prolect AGRICLfuTUBE STREET LANDFILL : Tntal n.•pth of Hole (feet BGS . 67.5
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SOIL
. M .DESCRIPTION

(peat).

16.5-19.0* CLAY: as above, dense,
cohesive.

19.0-21.5' Sil TY CLAY: gray, dense,
cohesive, some roots, moist.

21.5-24.0* CLAY: with slit, gray, dense,
moist to wet, few roots.

24.0-26.5' Cl AY: gray, with silt lenses,
dense, moist, cohesive, plastic, plastic,
very few roots.

28.5-29.0' CLAY: as above, with silt
lenses.

29.0-30.0' n AY: as above.

30.0-32.0' CLAY: as above.

32.0-34.0' ClAI: with silt lenses from
33.5-34'; Increasing silt content. .

34.0-36.0' n AY: as above.
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COMMENTS

Push Shelby 18.5-19'.

Auger to 19'.

Push Shelby 19-21.5'.

Auger to 21.5'.

Push Shelby 21.5-24'.

Auger to 24'.

Push Shelby 24-28.5".

Push Shelby 28-5-28'.

Auger to 30'.

Pull rods. Insert 30' ol 8"
PVC casing. PuD augers.
Grout 8" PVC casing.
Resume with 5 7/8" rotary
on 4/20. Drill to 32' and
wash prior to collecting
Shelby tube.

Drive Shelby 32-34*.
Samples collected lor
Atterberg limits, and
engineering parameters.

Drive Shelby 34-38*.

Sample collected lor
permeabPlty test.
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DRILLING LOG OF WELL NO. AL-MW032 Page 3 of A

^vSRICLtLTtBE STREET LANDFILL Total Depth of Hole' '(feet BGS}: 87-s '
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SOIL" ' ,'
DESCRIPTION |,

!
u

36.0-38.0* CLAY: slightly stiff, cohesive,
gray, little silt.

38.0-40.0' CLAY: as above.

40.0-42.5* CLAY: as above.

42.5-43.0* CLAY: as above.
43.0-44.9* SILTY C1.AY; gray, plastic.

44.9-480* SILTY HI AY' a* above.

48.0-47.5' CLAYEY SAND! gray, broken
shells present.

47.5-50.0* CLAYEY SAND: as above, finer
grained near bottom.

50 0-510* SILTY CLAY; a* at 45*, with
minor sand.
5LO-52.5* fiLAYEY SANn; clean, few shell
fragments.

52.5-55.0* CLAYEY SAND: as above, stiff,
some shell fragments. ' .

; ; : : ! « :

55.0-57.5* No recovery. '! i' ! ' '
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' COMMENTS
t

j

DrlB to 37*.

Push Shelby 38*.

Push Shelby 40'.

Drill to 40'.

Push Shelby 42.5*.

Push Shelby 45'.

Drll to 45'.

Push Shelby 45-47.5*.

Push Shelby 47.5-50'.

Drill to 50.

i
Push Shelby 50-52.5*.

Push Shelby 52.5-55'.

DrU to 55'-
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DRILLING LOG OF WELL NO. AL-MW032 Page 4 of 4

Protect AGRICULTURE STREET LANDFILL Total Depth of Hole (feet BGS): 67-5
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DESCRIPTION

57.5-60.0' No recovery.

60.0-8? 0' SILTY SAND: tan to
red-brown; clean.

62.0-64.0' Sil TY SAND: as above, dark
brown, silty lens (organics) at 62.7'.

64.0-87.5' SAND: as-above.
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COMMENTS

Push Shelby 55-57.5*.

Push Shelby 57.5-80'.

DrID to 80'.

Hammer split spoon
80-82'.

XRF sample collected.

Hammer split spoon
82-84'.

Grain size sample
collected.

Drill to 87.5'.

AGRICULTURE STREET LANDFILL
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DRILLING LOG OF WELL NO. AL-MW033 :Page 1 of 1

Project .AGRICULTURE STREET LANDFILL Total Depth of Hole (feet BGS): t5-5

I n^atinn- :NEW ORLEANS. LOUISIANA Ground Elevation ;(feet:above MSL): ~2-01

Well Coordinates/Referencje System:.

. Date-Started/Finished: 4r20-84 / 4r2l-94

Drilling: Company: CHURCHILL ENVIRONMENTAL

briller/Geoioglst: JOBY BALL / WALTER GRAF

! . ' ! • ' i • . ' ' ' • ' • •

Inner Ga'sfng ;SttckrUp (feet above GS): ~0-54

Groundwater Depth, j (feet; STOIC): M

At Compietion:: ~S-00 : :
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; DESCRIPTION;. ;'

ground surface (gs)

0.0-10.0' FJLLj (cuttings) wet at ~T.

10.0'-12.5' PEAT: wet.

12.5-15.57' SILTY CLAY: gray, wet, plastic,
some roots.
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^COMMENTS
: ' . I ' • '

Samples collected with 3"
ID 2.5' long Shelby tube.

Augered with 4 1/4" ID
HSA.

Insert 10' 01 .010 screen
and 5' ol 2" ID riser.

Place sandpack to 4' while
pulling augers.

Place bentonlte to 2' and
hydrate with deionized
water.

Place S' o1 fine sand on
top ot bentonlte to 1.5'.

Augered to 10'.

Push Shelby 10-12.5'.

Augered to 12.5'.

Push Shelby I2.5-I5'. 2nd
sample collected due to
wood In ST-I. Grain size
and XRF sample collected
from second tube.

Augered to 15.57'.

i- ' ; 'AGRICULTURE -STREET LfNOFKLS1"::: ;"
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DRILLING LOG OF WELL NO. AL-MW034 • 1 .

. Prolect

Locatio

; Well:Cpc

DateSt

-; Drilling

Driller /C

AGRICULTURE STREET LANDFILL Tn»a! n

n. ' NEW ORLEANS, LOUISIANA Ground
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Refer

shed
CHUF

ence
5-

N 542885.12 !
«!yetpm- E 3690I73JJ4 Tnnpr.'H,

2-94/5-4-94 ' ' , „,„,„&

1CHILL ENVIRONMENTAL ' > At fin

JOBY BALL / WALTER GRAF nn ?n
1 '

jpt

Ele

jsfr

'f
mpl

JtJ>

Page 1 of 4

r. of He

(ration

g Stlct

jr. Dept

etion

€ 94:

le; '(feet BGS

(feet above 1

t'rUp; (feet at

h'-CfeefBTOI
80

). 73.5 i

,«<;i). -LB5

«IVP RSI- -0.26

C):

fl
2.31 T

Z'
o

1 ?
y Si
uj a

gs
 e

le
va

tio
n

-I
B

S
 f

t.

1-

2-

-

4-

5-

6-

7-

8-

9-

inIU

II-

12-

13-

14-

15"

.1

WELL;
COMPLETION
:]; DIAGRAM

i

1

i

i

1

|

K

3 •

3 •

3 •
'.O
•>.
0

>.
:o>. •
:o

o.
-.6
5.-.
:o
>. ;
.q

O. :
.O

o.-
:o
o.-
-.6
o. •
:o
o.-
:o
0
:b
a'-.
•,o
o.:
-.O
o. •
-.6
o •
-.6
». •
:d
&. •
-.6
o. •
-.0
o-
-.6
3
-.6

=a

:d
j. -.
:o
>.-
;o

">.-.
:o

0.-
.0
ft:
:o

•>.-.
•.q

o.-.
•.o
ft-
:6

o. •
-.6
o. •
:o
o.-
:o
o. -.
:o> •
:6
r>. •_
.6

o.-
•.d
3 •

.0a-
:d
3-
-,d
0. •.
•.d
ft-
:d
»•
:o

1

J

G
R

A
P

H
IC

 L
O

G
 
"

=d

t̂l
1

1
t
iS

Si

I
E
i

J > '.

SOIL
DESCRIPTION*

' -j

ground surface (gs)
0.0-1.5' SILTY S.AND: medium brown to
light brown, clean, fill, loose.

15'-7.5' CLAYEY SILT: red-brown, debris
throughout - landfill waste.
?.5-fi.O' CLAYEY SILT: red-brown tn
orange-brown, debris throughout - landfill
waste, black at bottom, ash and wood.

5.0-7.5* CLAYFY SI|J: as above, large
piece of wood 3" thick at bottom.

7.S-IO.O* SILTY CLA.Y; dark gray to black,:
stiff, plastic, some debris near top. large i
piece of wood 4" thick at bottom.

100-IP.S' SILTY d. AY: grayr|sHft, plastic. l
clean, wood pieces and fiber's from
10.5-no*.

i
i

IP.5-15.0* SILTY CLAY: gray^'stiff, plastic. 1
some slltler lenses and organic debris,
clean near bottom.
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COMMENTS

'l

HSA with 8 1/4' ID.

HSA 0-5'.

Collected TCLP/TAL
METALS/DIOXIN/XRF and
Atterberg limits samples.

HSA 5-10'.

XRF sample collected.

HSA 10-15*.

XRF sample collected.
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DRILLING LOG OF WELL,NO. AL-MW034 Page 2 of 4

Prolect AGRICULTUBE STREET LANDFILL Total Dt:pth of Hole '(feet BGS). 73.5
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SOIL
DESCRIPTION

15.0-17.5' STI TY C.\ AY: gray, dense,
plastic, clean.

17.5-20.0' SILTY CLAY: gray, plastic,
some slit and fine sand lenses.

20.0-22.S* SIITY f!LAY: with silt and flnp
sand lenses as above.

22.5-25.0* Sil TY HI. A*: as above

25.0-27.5' SILTY CI AY: gray, stiff,
plastic.

27.5-30.0' SILTY HI AY: as above.

30.0-33.0' No recovery. Drill and wash
hole.

33.0-35.0' CLAY: gray, stiff, plastic,
cohesive, homogeneous.

35.0-37.5* CLAY: clay as above, slightly
sutler lens at 36'.
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COMMENTS :

HbA Ib-aU1.

XRF sample collected.

TAL
METALS/OIOXIN/ENGINEER:
samples collected.

HSA 20-25'.

HSA .25-30*.

XRF sample collected.

DrID 30-33*.

Push ST 33-35*.

No ST 30-33*.

Push ST 35-37.5*.

§ AGRICULTURE STREET LANDFILL

prnlonv an*1 envirnnrnpnt, inr:. etotM
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DRILLING LOG OF WELL NO. AL-MW034 t ,

Pfn|pr.t- AGRICULTURE STREET LANDFIU.
1 , t,

Total De
1'

i H

.1.

i
3th of Hole, (feet BGS):

1 ,

P\age 3
t

73.5 ;

}

of 4

I

2 ,
< i X
Si; £
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<o4J-
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0

d

1

G
R
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H
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O
G

i
1
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ffi1
I

g

' « i. "f '
i! » t !

SOIL' '
DESCRIPTION >

' "> ' i
i^1 l •"

37.5-40.0* Sil TY D.AY; clay as above.

40.0-4? 5' SII.TY CLAY; very silty clay.
wet. gray 40-4f; silty clay, stiff,
homogeneous 41-42.5'.

4P.5-45 0* SILTY CLAY; as above, with
silt lenses - gray, moderately cohesive,
wet.

45.0-47.5* SAND: gray, fine to medium
sand with shells.

47.5-4H 0* SILTY CLAY; gray, moderately
"\ cohesive.

48.0-50.0* CLAYEY SAND: gray, fine to
medium sand with shells, wet, numerous
shells, slightly cohesive.

50.0-510* SAND: fine grained sand with
shells as above.
510-59 R* SII.TY CI.AY; gray, stiff,
plastic, cohesive.

52.5-55.0* ST| TY CLAY; wl»h silt lenses,
wet. moderately cohesive slit. (
homogeneous, no shells, i " ;

; ' " : ' : ! | h

55.0-57.5* No recovery. j '

iK"'h
. •' l ' ! ,
'"' ' ' i; ' . .
•!!' M i l !

'» H 1 C i'i * 11 ' ' n'H
AGRICULTURiE'&f REET L

and environment, inc.

'!

i
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^~
T
r—
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r—
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CD
1

1-in

r^
T
r—
tn

S
l—
tn

CD

T
»—
10

o
N
lr-
m

f
w:

N

ri'
«n'.'

!!

Ai

:!
1

IV-

•i§_i ,
CD

'

> i

l;̂
l ! 0>

1' J~*i
•4V

1 »:!
S5r-'

*8|
-Sll?

2J5

2.5

2.5

2.5

2.0

2.0

2.0

2.0

j

i

0 ;

J *

'<''

<1•V Q-oa

800

100

100

300

40

200

400

40

! NA

X }
J

, \ COMMENTS

; !
p

Push ST 37.5-40*.

DrID to 40'.

Push ST 40-42.5*.

Push ST 42.5-45*.

Drill to 45*.

Push ST 45-47.5*.

Push ST 47.5-50*.

OrlD to 50*.

Push ST 50-52.5*.

Push ST 52.5-55*.

OrlD to 55'.

Push ST 55-57.S*.

No recovery.

li |W!N'J$ I
iJtiWW 1 !

MDFILL,, < f < ^
, ! ' >•

, ' 1 ' - J
•- 1 : eStjWrrl
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DRILLING LOG OF WELL NO. AL-MW034 Page 4 of 4

Prolect AGRICULTURE STREET LANDFILL jntai OP>pth of Hole (feet BGS) . 73.5

E
LE

V
A

TI
O

N

D
EP

TH

58-

59-

60-

61-

62-

63-

64-

65-

66-

67-

68-

69-

. 70-

71-

72-

73-

74-

75-

76-

77-

78 "

WELL
COMPLETION

DIAGRAM
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SOIL
DESCRIPTION

57.5-80.0' Sil TY H AY- very plastic, wet.
gray 57.5-58.5; stiff, plastic, cohesive
58.5-80'.

80.0-81.0' STI TY HI AY- wet. plastic.

81.0-62.5' SAND: brown, wet, medium
grained, clean.

82.5-85.0' SAtjiD; as above.

65.0-73.5' SANiri: brown, as above.

TD = 73.5'.

d
z
UJ

1
tn

cn
CVJl
t-
tn

•v
cvj
i

in

cc
o

IA
eg
h-
tn

_j,j
5
a

BL
O

W
 C

O
U

N
T

o>
ID

V
EC

UJUJ
_>>
Q.O
zu
<UJ
wir

0

2.0

2.5

NA

0.5

NA

?!Sa
NA

100

NA

NA

NA

NA

COMMENTS

Push ST 57.5-80'.

Drill to BO'.

Push ST 80-62.5'.

Drill to 85'.

Push ST 85-87.5'.

TJollected sample tor grain
size analysis.

Drill to 73.5'.

(ft) AGRICULTURE STREET LANDFILL

W* e^OlOIV an<1 ppvimnrnpnt. inr. e&st<M
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DRILLING LOG OF WELL NO. AL-MW036 ' (! Page 1 of 1

Protect

Locatto

Welt Got

Date St

Drilling

Drfller/C

AGRICULTURE STREET LANDFILL > * Total D(

n. NEW ORLEANS, LOUISIANA Ground
t

irdlnate

arted/F

'.ompan,
ieoipgls

s/Refer
i
Inlshed
r CHUI

ence
5-!j

Kystpm- C le^2M8T ' 1 i Innpr CL

Z-84/ 5-13-94 ' < ' " « > R,nimrtta

1CHILL ENVIRONMENTAL SERVICES, INC 4» m

t. JOBY 8ARR / JOHN R PASCH < , v on ?fi
1 f t

»pth

Eleve

a sing
J l >ater

mpie

JUNE

of Hole, (feet BGS
r '

ition (feet above 1

S«c'k-jU|3 (feet at

Depfhf (feet BTOI
(ton-' 5'!

94:

,18 !

.en 118
ww*» fi«V -0.53

C):' '
v

5.75 " i »
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 e
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 f
t.
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K
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10
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»; WELL
COMPLETION

DIAGRAM

t
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SS1

.•k
V

^•Q

§
C
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c
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c
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5
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|=

=

—

E

i

1

a

J ecoloav

J
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G
R

A
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H
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G
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Y
^

•̂t

—̂ r-

1

I
I

I

i *
. J \ I , '

SOIL " '» »,
DESCRIPTION ;

M> , - ; i

ground surface (gs)
0.0-1.5' SILTY SAND: light brown to
medium brown, loose, dean, shell

_^ fragments from 0.3-0.8'.
1.5-3.0' SILTY SAND: as above.

3.0-4.0' CLAYEY SILT dark brown to
-, black, moderate plasticity, ash from 3.0
\ -3.8*. landfill debris (glass and metal)
\ throughout.

4.0-8.5* CLAYEY SILT: with debris as
-. above, 1" thick clay bands at 5.3*. ash
\ and burnt wood from 5.3-6.1*.

8.5-9.0* CLAYEY SILT: with ash. black,
dense, low placticlty, melted debris (glass
and metal) throughout.
9.0-11.5 ASH AND DEBRIS loose, wet.
plastic, black.

1L5-14.0* NO RECOVERY, wood fragments
In basket. ;

14.0- 18.0* SILTY CL.AY; gray1, d'ense.
plastic, wood and other organic, debris
throughout. ' ' ! '

o

IB
Q-

rr

CO

h-

i

IA
1

<D

O) '
CO

Ul
U)

1 -
1

T;tnv
tfl'

1

'AGRICULTURE 'STREET iV
'' ' t tand pnwirnf'impnti 'tne*-

1o
£

UjUI

1.5

1.0

1.0

2.1

2.5

0.5

0.0

2.0

1

i

S ,
I

I

II

1

i COMMENTS

^ \

4.0-6.5* Samples collected
lor TAL organics. TAL
metals. TCLP.

Samples collected for
engineering parameters,
TCLP. TCL organics. TAL
Inorganics. Atterberg limits.
and grain size.

i

\ ^ ' ' , ' iV \
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ORIRiNGjVLQG OF WELL NO. AL-MW038 IPage i of 1

.protect ' AGRICULTURE StREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

r i •* ' : '

Total Depth of Hole* (feet.BGS): JI_j__

Grouncl Elevation {feet above MSL): "°-92

Well Coordlnates/Referenc^ System: -

Date Started/Finished: S-8-94 / s-io-94

Inner Ca'slng jSMck^Up faeet̂ bove GS): -°-30

Groundweter Depth l(feet BTOIC): f

Drilling Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: JOBY BA'U / JOHN PECK -f '

AtO ,.
' j ( ' f ( ' i i

On 20 JUNE 94;: .ML
i i i !

f-

1
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> t4
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UJ Q
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6-
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•
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16-
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-
1

! y

t WELL
COMPLETION

• DIAGRAM
f
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II ^H

2 pr) pfj "§ LPJ LPJ i

n
UJto
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V

Q̂

t
e
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i

i

fflfli

i
.
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iL

- i i

— <
— f *
— • * <

— ,
— <
— 1

~ ' B
— |
_ i

E i

""Z. •

i
r •

p
a
£
•

i

', ,f f !'
' s' / «'

' i <5 ! ,ji
0 SOIL ' * ,,
^ DESCRIPTION- l
x j
it i

a i

ground surface (gs)
>& 0.0-5.0* EILU soil, glass, roots.
$£ reddish-brown, loose, dry, spoon, wet at
58 approximately 4.0*.

§

8
$> ̂  5.0-5.5* EILL as above.
§ \ 5.5-5.8* FJLLj gray. ash. slag, wet.
S 5.8-6.8* FILL: black, wet, glass and wood
$< debris, sand.

*M 10.0-12.0- STLTY C.l AY: moist, cohesive
§ with some roots, gray. !

\2.0-\7.01 SILTY CLAY moist, dense. i
cohesive, few roots.

•

i

TD-15.0' with augers. ;
TD-17.0* with sampler.

i
; (l - -ii rt-?i 1' 1

1< . ; "'AGRICULTURE-STREET L
TT i i '

i

*; t

i

%
w

! — '

CO

OJ
1

cn
U)

•m ;i
C/)•V)

^ .
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<

iî•'i.? ?̂

>t !

1 *»

j :o>

:;g
*3^* (

S".oi
so
w!x

2.0

1.8

0.4

4.0

! j t <i>i i !

-A]

i

t
t

f *j

-

) '

. '

'

«"E.

OJ*

100

1000

200

t
I

NUr ILL
t

Jecotbav and environment, inc. ' ' , .'...I.,,.!

1

1 1

;COMMENTS

! t
i

Samples collected lor TCL
organic, TAL metals, TCLP,
dioxin, engineering
parameters, Atterberg
limits, and grain size
analysis.

. i

:! i H1,
' *. ^

[
>
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DRILLING; LOGOQF WELL NO. AL^HH Page 1 of 2

AGRIOlLTLIflE STREET LANDFILL

1:rieailnn-::NEW'bRLEANS.:i:OUIS'ANA

.Well Cqord|nates/Referenc;e System:

;Date Started/Finished: 5^9-8*/5-K>-94

1 II • '
Total Depth of Hole'(teet BGS): J2 L_

Ground EleUtlon (fee! above MSL): 2-19

;orllllng!eompany: CHURCHILL ENVIRONMENTAL SERVICES. INC.

Drtller/Geofoglst: JOBY BALL / JOHN H PASCH . M/- •'

Inner Casing Stick-Up' (feet above GS): ~

Groundwater Depthfi(feet BTOIC): ;

At CoropietL... _

On 20 JUNE 94:
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.
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i J S ',-t.c i '< < l<-^< * ,* i

DESCRIPTION Jl, Ij i >*• ' i
' i * ? j ' !« „ jt M M I

ground surface (gs)
0.0-5.0* FILL: brown-red, glass, brick.
roots, ash, slag, loose, dry

5.0-10.0* Fin: black, ash. glass, slag,
wet. slightly cohesive.

10.0'-15.0* FILL: black, ash, glass, wood.
wet. loose.

i

/ •*$$! ' !

9 ! AGRICULTURE1 STREET i

, f
;
i

tJJJ
3t

^

T
tn
tn

«Mim
in
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,tn
! tn
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i t

z

o
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*y ^ j
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^ t

rf J '
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/! xl »ii
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to

500

too

'
<-

COMMENTS
i

^ i

i

Samples coDected lor
TAL/TCL.

Samples collected 1or
TAL/TCL, engineering
parameters, Atterberg
limits, and grain size
analysis.

• j - :
.ANO^IL'Lj' ' '

i " s < , ' * * t ) t i

ecoloav and environment, inc. ' , ' , ' ' ' ^ ' ' etest-WI
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DRILLING LOG OF WELL NO, AL-MW040 v : ' ,..,;:, Page 2 of 2

Prnjpct: AGRIOJLTURE STREET LANDFILL Tntal Hppth nf HolP (fPPt RR5)- 20

z
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M
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§

SOIL
DESCRIPTION

15.0-17.0' NO RECOVERY: gray, silty clay
on auger center plug at K.O'.

17.0-20.0' Wood and gray silty clay In
spoon tip.

TD-15.0' with auger.
TD=20.0' with split spoon.
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•*'.' .''v *

•f "" ̂ l'

• - <;-;•;•• • ;".,-
, •-* ' ' ,• .«' - ' • .

f . . ' ' * .
-••':>s. • •

(1 AGRICULTURE STREET LANDFILL

k/ ecolocv and •?nwi'''*ir>r'<pnt1 in ,̂ ««««»''«••
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DRILLING LOG OF WELL NO. AL-.MW041 f Page lot

Project AGRICULTURE STREET LANDFILL

ORLEANS. LOUISIANALocation:

Well Coordinates/Reference

Date Started/Finished: S.-B-a*/5H3-84' < i ' < |'

omiina company: CHURCHILL ENVIRONMENTAL SERVICES. INC.
Driller/Geologist: »")BY 8AU. / JOHN fl PASCH

Total, Depth| of Hole1' (feet BBS): 14-5t
ft I Ii ' u<! i > i 8,_.
I Elevation >(feet above MSL): ~7-52

jcikg^tteK-
Grourldwater Depin (feetiBTOIC):

At CoLiple«on: **&. 1_

- -0.25
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DIAGRAM
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Jecoloav and envi

g < S SOIL ; ' < ( i

y DESCRIPTION

tf ^
£1

J

ground surface (gs)
& -^ 0.0-0.2* FILL AND SILTY SAND:
^ -,\ brown to medium brown, nonplasl
1 \\ seasheils throughout.

~ \ 0.2-0.7* CLAYEY SILT: w
i \ brown to medium green, v
i \ plasticity, dense.

1 0.7-4.0' SILTY CLAY: lla
s brown, stiff, plastic. SOIDE
| _^ layers. (Iron stains).

1 4.0-6.5* SILTY Cl-AY: arc
m plastic, organic debris (v
g throughout, new layer wl1
H organic content from 4.2

P 6.5-9.0* SU TY CLAYJ wit
| as above, large wood fra
3 from 7.0-7.5*.

1

light
1C.

Ith sand, dark
ery low

it brown to olive
• silt/ sand

ay, dense,
vood/rocks)
h higher soil and
-5.5*.

h organic debris
gments and peat

•fi 9.0-11 S* PI AYPY SILT: with fine
| gray, dense, low plasticity.

i
]

I 11.5-19.7* CI AYFYSHJj with fine

sand.

sand as
i above, clay lenses from, 12. 3-12. 7'.

S • • r ' , ' ;
S 12.7-14.0* Sil TY C1 AY: o
[ , plastic, slit and fine sane

TO-14.5*

!
IAGRICULTU

rbhment. inc.
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ray:' dense,
lenses.
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i
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COMMENTS

i

Sample collected lor grain
size analysis.
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s < . !< 5 ; etestw
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DRILLING LOG OF WELL NO. AL-MW042 • i Page 1 of 4

Project

Locatfo

Well Coc

Date^St

Drilling

Drllleryc

'AGRICULTURE STREET LANDFILL • ' ' . ' • " Total C

n.
: NEW ORLEANS, LOUISIANA : . / R,n,,hd

jrdlnates/
•(• •

arted/Fln
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.eologlst:.

Refer
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5-

N 544069.24 , • ,
SystPtn- E Se885l8">4 Innpr r

14-94/5-14-94 : - .: ;->. KrA,,L,
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i

Mater
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; DESCRIPTION !:

ground surface (gs)

-i 0.0-0.2' FILL AND SILTY SAND: light
->\ brown to medium brown, nonplastlc.
\\ seashells throughout. 80% F, 40% M.

\ 0.2-0.7* CLAYEY SILT: with sand, dark
\ brown to medium green, very low
\ plasticity, dense.

0.7-4.0* SILTY CLAY: light brown to Olive
brown, stiff, plastic, some silt/ sand
layers. (Iron stains).

4.0-8.5' SILTY CLAY: gray, dense,
plastic, organic debris (wood/roots)
throughout, new layer with higher soil and
organic content from 4.2-5.51.

8.5-9.0* SILTY CI AY: with organic debris
as above, large wood fragments and peat
from 7.0-7.5'.

9 n-n s- pn TY CLAY: innse;, WP*
' I , ' ' - -

. . . . ! , l

1L5-I2.5* CLAYEY SILT:' with fine sand. . !

gray, loose, low plasticity. ;

l-J.S-M.rV SILTY CI AY: gray;; dense,
plastic, silt and fine sand lenses
throughtout (up to 3/4" thick) .;
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DESCRIPTION

14.0-18.5' SILTY CLAY: qrav. dense.
plastic, clean.

18.5-19.0* SH TY HI AY: as above, mlnnr
silt/fine sand lenses.

19.0-21.5' SILTY CI AY: as above, clean.

21.5=?4.0' SILTY CLAY: as above, clean.

24.0-P8.5* SILTY HLAY: as above.
slit/fine sand band approximately 1/2"
thick at bottom of sample.

28.5-?9.0' SILTY HLAY: as above, some
silt/fine sand bands up to 3/4" thick.

29.0-31.5' SILTY CLAY: as above, some
sill/fine sand bands up to 1/2" thick.

31.5-33.0* r.LAY: gray, stiff.

33.0-35.0' ni AY: gray, stiff, cohesive.

3S.O-37.S' STI TY HLAY: gray.
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• DESCRIPTION ;-

stiff, plastic, cohesive, brown silty sand,
gray at 37.3-37.4'.

37.5-39.0' CLAY: as above.

39.0-40.0* CI AYFY SH TY SANHr gray,
with shells and clay bands, wet.
40O-47.5* ni AYFY SAND: as above.

42.5-44.0' 5ANO as above.

44.0-45.0' CLAY: gray, stiff, plastic.

45.0-47.5' SILTY CLAY: gray, A tiff,
plastic, cohesive.

47.5-49.5' CLAY: as above.

49.5-50.0' SAND WITH SILT: brown,
"\ medium/fine, organic material.

50.0-52.0' Blue-green SILTY SAND WITH :
CLAYj moderately stiff, slightly plastic. (

i r
52.0-52.5' SILTY SAND: light gray.

52.5-55.0* £ANjjj tan. wood chips at
54.0', wet.

55.0-57.5' SAND: tan, fine grained.
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57.5-80.0' SAND: as above.

60.0-84.0' SAND: as above.
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size analysis.
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Project: AGRICULTURE STREET LANDFILL

I n;ra«lnn- NEW ORLEANS. LOUISIANA' •

I i ,,
Total Depth of Hole; (fset BGS.:;:Ji§

I I V ' >"' ' i " " " '
Ground Elevation tfeet above MSU ~3-62

• Well Coordinates/Reference System: _JL

Date Started/Finished: S-;lZ-94 / 5-13-94

Drilng Company: CHURCHILL ENVIRONMENTAL SERVICES. INC.

nrltlr.ryRpniftgli.fJ JOBY BARR / JOHN R PASCH >v ' "'

Inner Caslna Sttek-Up (feet above GS): ~°-56

! HI ( d < ' f >
Groundwater Depth < (feet BTOIC): ,

At Completion: 4" ' I
I

On 20 JUNE 94 : 3.83
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SOIL , ''
DESCRIPTION

j !•1 ; i
i ?
J'. '"• ", . ' ' . !

ground surface (gs)
0.0-4.0' FILL and clayey silt: parking lot.
shells, gravel, concrete.

4.0-6.5* No recovery, fuel oil smell and
sheen on outside of tube.

6.5-9.0* No recovery, fuel oil smell and
sheen as above.

-. 9.0-9.5* PEAT WITH SILTY CLAY: dark
\ brown to black, moderate plasticity, high
\ organics (wood/rocks).

9.5-11.5* SILTY CLAY; gray- dense.
\ plastic, minor organics.

1L5-14.0* SILTY CUY: gray- dense.
plastic, minor organics.
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size analysis.
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Project-' AGRICULTURE STREET LANDFILL

Location: NEW ORLEANS. LOUISIANA

Well Coordinates/Reference System: _L

Date Started/Finished: 5-41-94 / 5-14-94

Drilling Company: CHURCHILL'ENVIRONMENTAL SERVICES. INC.

Driller/Geologist: JOBY BAIL / JOHN R PASCH

h i
Total Depth of Hole (feet BGS): 67-5

M ' ' ' "I
Ground Elevation (feet above MSU: ~-*-3Z

Inner Casfn'g Stlck-Up <feet above GS): ~oig

Groundwater Depth' (feet BTOIC): ,
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DESCRIPTION '

ground surface (gs)

0.0-2.5* FILL: parking lot fill with
concrete shellsand clayey silt.

2.5-9.0* No recovery, fuel oil smell and
ollly sheen on outside of tube.

9.0-11.5* Sil TY n AY: gray, plastic,
organics throughout. . '

115-14.0* STI TY PJ AY- gray, dense,
plastic, organic debris (wood.roots)
throughout.

14.0-19.0* SIITY CLAY; 'gray, "dense,
moderate to high plasticity, silt and fine
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Prolect AGRICULTURE STREET LANDFILL m+ai n.tpth of Hole (feet BGS). 67.5
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SOIL
DESCRIPTION

19.0-33.0- SIITY CI-AY: gray, dense,
plastic, minor silt with fine sand lenses.

33.0-39.5 ni AY- gray, plastic, moderately
stiff.
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Prolect: AGRICULTURE STREET LANDFILL
t l

Total Depth of Hole":: (feet BGS):.675 <
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ffi 39.5-42.5 SANDY SILTY HI AY: gray,

H wet-

g 4? 5-44.0* SILTY CLAY; g"y, mnderat-Ply
S plastic, moderately stiff, wet.

= 44 O-45.0* CLAYFY SILTY SAND' "I**
= shells, wet.

H 45.0-4S.5' SII..TY ClAY with sand <5*.
S shells (coral), moderately plastic.
H moderately stiff.

§

g
S 4fl 5-50.0* SILTY CLAY: gray, stiff.
1 plastic, cohesive.
*
« 50.0-53.5' STI TY Cl AY- gray, stiff,
| plastic, with shells. ;
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i 53.5-58.0* SILTY, CLAY: gray, stiff.
I plastic, cohesive^ '
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J moderately stiff, moderately plastic.
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DRILLING LOG OF WELL NO. AL-MW044 Page 4 of 4

Prolect: AGRICULTURE STREET LANDFILL Tntal Hepth nf Hnlp (fept RR<?)- 87.5
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DRILLING LOG QF WELL NO. AL-MW046 , n l (Page t of 1
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DESCRIPTION
- • . •:•." •" ' i
: '. • . ' . • " - , : '

ground surface (gs)
0.0-1.5' FILL AND SANDY SILT: debris
(glass and metal), minor clay, non plastic,

_^ dark brown. 20X F. 50* M, 30X C.
-\ 1.5-2.0' FILL and SANDY SILT: as above.
\ Increasing ash.

2.0-4.0* FILL AND SANDY .SILT: with ash
•\ and dePris as aPove.

4.0-8.5* CLAYFY Sil T: dark gray to
black, low plasticity, ash and debris
throughout.

6.5-8.0' CLAYEY SILT: with ash and
debris as above.

fl.0-9.0* CLAYFY Sil T: with ash and
-\ debris as above.
"\ 9.0-9.8* CLAYEY SILT: with ash and
\ debris as above.

-, 9.6-11.1* SILTY CLAY; dark brown to gray
\ brown, organic debris (roots and wood)
\ throughout, moderate plasticity.

1L1-M.O* SILTY CLAY: dark brown to gray
brown, dense, plastic, organic debris

-\ (roots and wood) throughout.
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I

Sample collected 1or TAL
metals analysis. .

4.0-8.0* Composite sample
collected lor TCLP.
Atterberg limits, and
engineering parameters.

8.0-8.0* Sample collected
for grain size analysis.

! ! - f --. • - ' 1 ' iVii'i ' • -
1 : ' AGRICULTURE STREET LVMDFIiVf \

•T ecoloav and environment, inc. . ' l-< - *«\M
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RRII:
Appendix:
Revision No.:
Date:

Agriculture Street Landfill
M
1
March 1995

APPENDIX M

GRAIN SIZE ANALYSES

06:WPUZD:ZT2061 DFW1007 APPSJJ3/08/95-FI
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APPENDIX M

4ft

Appendix M contains laboratory data generated from the physical testing of soil samples and

sample cores. Soil samples collected from the screen intervallof 44 monitoring well were submitted

for grain-size analysis of Twin City Testing Corporation ofiSt. Paul, Minnesota (a subsidiary of

Huntingdon Environmental).

In addition to these 44 samples, an additional 25 disturbed and six undisturbed samples were

submitted Henley Johnston & Associates, Inc., of Dallas, Texas. The six undisturbed samples

underwent triaxial permeability tests, unconsolidated-undrained triaxial compression tests, and

consolidation tests. Atterberg limits were determined on 23 of the 25 disturbed samples, and a grain-

size analysis was performed on 20 of the 25 samples submitted to the laboratory.

06:WPUZD-.ZT206! DFW1007 APP M-08/3O/94-D1 M- 3
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Huntingdon Twin City Testing Corporation

662 Cromweil Avenue
5t Paul Mmnesoia 551W-1776

16121 645-3601

TO: Data Receiver
U.S. EPA - Region 6
10625 Fallstone Road
Houston, TX 77099

PROJECT: EPA-SAS-8356-F-08

DATE:

PROJECT NO:

COPY TO:

May 31, 1994

4122 94-157

1-Sample Mgmt Office
Attn: Rhonda Holder

REPORT OF: Soil Grain Size Analysis

INTRODUCTION;

This report presents the results of grain size analysis determination of soil: samples for Project EPA-SAS-8356-
F-08. A total of twenty-three samples were received by Twin City Testing on May 17, 1994. The sample
analyses were completed on May 28, 1994.

LABORATORY TESTING PROCEDURE;
l

The test procedures were conducted in general accordance with ASTM:D422-63, "Standard Test Method for
Particle-Size Analysis of Soils" on all samples received.

Deviation;

No deviation was required.

Duplicate Samples;

Two duplicate samples were received.

RESULTS;
. i

The particle size distribution data is included in the package data summary sheets. '

REMARKS; >
h M

The test samples will be retained by our laboratory for a period of thiijty days after the date of this report.
Unless further instructions are received by that time, the samples will be disposed of properly.

AS A MUTUAL PROTE" ON TQ CLIENTS THE PUBLIC AND OURSELVES ALL TWIN CITY TESTING CORPORATION REPORTS A|RE| SlllBMlTTED AS THE CONPOENTIAL PROPERTY OF CLIENTS
AMU Au'nonizATiCN eoa PUBLICATION OH STATEMENTS CONCLUSIONS OH EXTRACTIONS FROM OR REGARDING OUR HEijoiffsiis.RESEr.Veo PENDING ous PRIOR WRITTEN APPROVAL

M-5
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PROJECT NO: 412294-157 DATE: May 31, 1994
PAGE: 2

REPORT OF: Soil Grain Size Analysis

Thank you for the opportunity to provide testing services on this project. Please do not hesitate to contact me
at (612) 659-7413 if you have any questions about this report or if we may be of further service to you.

HUNTINGDON ENGINEERING & ENVIRONMENTAL

. -1
-£<<? -/-

Donald F. Voigt
Supervisor
Construction Services

DFV/sal

|eorfUu/<tv/rl37>
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SAMPLE LOG SUMMARY SHEET

. Tesi
: No.
: i

2
•;

4
5

6
"»

8
9

10
11
i:
13

fcr̂
1̂6
17

15
. 19

:o
i

- j.
3

• 4

5

Job No.:
. Projea:
SAS No.:

EPA- SAS
: Sample No.

SF98S5
SF 9675
SF9676

• SF9677

SF 9678
SF 9595
SF 9599
SFB 898
SFB 899

SFB 599 DUP
SFB 870
SFB 844
SFB 886
SFB 876
SFB 843 .
SFB 800
SFB 860 .
SFB 594
SFB 841
SFB 575
SFB 572
SFB 856 '
SFB 542 :

SFB 875 <

4122 94-0157
EPA- SAS
08356-F-08

Sta Loc.
Identification No. :

• AL-MW009-SB-01
AL-MW003-SB-01
AL-MW005-SB-01'
AL-MW012-SB-02.
AL-MW014-SB-02'
AL-MW031-SB-02.
AL-MVV008-SB-02'
AL-MVV024-SB-02.
AL-MW030-SB-04
AL-MW030-SB-Q4:
AL-MW020-SB-02:
AL-MW044-SB-02.
AL-MW046-SB-05'
AL-MW026-SB-02:
AL-MW043-SB-01:
AL-M\V040-SB-05
AL-MW036-SB-04.

AL-MW016-SB-021

AL-MW041-SB-01.
AL-MW025-SB-01'
AL-M\V022-SB~02.
AL^MW006-SB-02!
AL -MVv'042 - SB -02 .
AL-MW018-SB-02'

SFB 575 DUP. AL-MWOlS-SB-Qr

Sample Deliver-,' Group:
Date Samples Received:
Date Tests Completed:

USCS Class

FAT CLAY

FAT CLAY

FAT CLAY

SAND WITH SILT

SAVD WITH SILT

SILTY SAND

SAND WITH SILT

SILTY SAND

SAND WITH SILT

SAND WITH SILT

SAND

SAND WITH SILT

SILTY' SAND

SAND WITH SILT

FAT CLAY

SILTY SAND

LEAN CLAY

• CLAYEY SAND

LEAN CLAY

LEAN CLAY

SAND WITH CLAY

CI.AYEY SAND

SAND WITH CLAY

SAND WITH CLAY

SAND WITH CLAY

2
i 5-17-94
i -5-28-94

Group! c'c Finer
Svmbol : #200 ;

CH
CH
CH

• 100.0
: 100.0 :
: 100.0

SP-SM 9.4
: SP-SM 5.7

SM 25.7
SP-SM • 10.8

SM 20.6 .
SP-SM 6.3 ;
SP-SM 5.9

SP 1 4.9 >
SP-SM 5.6

SM . 37.1

SP-SM 11.4
CH
SM
CL
SC
CL
CL

;• 100.0
'• ' 1S.6 '

51.9
23.2

. 93.0

cc
Silt
32.5
59.9

67.2
8.9

5.7
25.7

8.5
15.6
4.5

4.1

4.9
4.7

30.5
7.7

47.5

15.0
35.9
10.7

77.0
i 98.7 ' 62.5

SP-SC 10.1 :
SC, •• 13.1

SP-SC] 7.1 !
sp-sq • 9.7 :

SP-SQ . 9.5

'" i • I

i • i M , :

, • ' ! Mi .
•i | :

! i i

4.9

6.1
3.4
4.1

3.9 •

°fr
Clav

67.2
40.1

32.S
OJ
0.0

0.0

" 3
5.Q
l.S
l.S
0.0
0.9
6.6

3.7
52.5

3.6
16.0
12.5
16.0
36.2
5.2

7.0
3.7 .
5.6
5.6

i

i

' • ' 1 !
1 : ! i '

'•' M i
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

Date: 5-31-94
Project \'o. : 4122 94-0157
Project: EPA-SAS 08356 -"-03

Sample Data

Location of Sample: Perimeter Well 9
Sample Description: FAT CLAY
USCS: CH LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample N'umber: SF 988 =
Tag N'umber: 6-0158G6
Station Location ID No.: AL-MW009-SB-01

r i >i . No . : 21

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 200 0.074 100.0

Hydrometer Analysis Data

Size, mm Percent finer
0.0254 91.3

••0.0170 32.4
0.0100 78.&
0.0073 73 . 4
O.OC53 68.0
0.0027 39.0
0.0012 44.7

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 ''i SAND = 0.0
% SILT = 32.8 % CLAY = 67.2

D85= 0.02 D60= 0.003 D50= 0.002

M-8
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIH^ SIZE - mm

Test-;-: +3A1 N GRAVEL • .'•; SAND . .--.; SILT : y. CLAY .
." • i 0.Q Q.Q Q,, 0 32.3 67.2

i

, . ! . • . - • m MI :
i ; LL ; PI ' 035 i D£g ; Dgg i ^30 i i-^lS ' ^10 Cc '• C^

C i i i , j .M': i8.00 | i ' i ' '• ' i - !

; : • f i ' ! : / ! , • • : - o \ i:-i ; ! ' '
! ! ' ' - I - ' lO1 I ' M !'! ' ' ' > ! i

MATERIAL DESCRIPTION ij M i : USCS ; AASHTO
C FAT CLAY ; ! , ' ' , CH ; A-4C0. 3>

: . i
i ; ;

1 ': 1 •

Project No,: 4122 94-915? ! - ,'
; Project: EPA-SAS 0833£-F-a8 '
o Location: Perimeter Well 9

iDatei 5-31-94

il J • M jjRemarks;

iiSAS Sample Number: :

!i
IjSF ySSS :

jj Tag Numb er : i

16-915866 i
I GRAIN SIZE DISTRIBUTION TEST REPORT- 1 ;
: TWIN CITY TESTING CORPORATION 'JFigure no.2i *

M-y . ,
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2

Date: 5-31-94
Project \'o.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 3
Sample Description: FAT CLAY
L'SCS: CH LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SF 9G75
Tag Number: 6-015873
Station Location ID Xo.: AL-MW003-SB-01

Fig. No.: 22

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 200 0.074 100.0

Hydrometer Analysis Data

Size, mm Percent finer
0.0271 78.7
0.0179 71.7
0.0111 57.7
0.0081 50.7
0.0059 43.7
0.0030 31.4
0.0013 26.1

Remarks:

Fractional Components

Gravel,Sand based on =4 sieve
Sand/Fines based on =200 sieve
'/, + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 0.0
% SILT =59.9 % CLAY = 4 0 . 1

D85 =
D30 =

0.04 D60=
0.0026

0.012 D50= 0.00.8

M-10
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GRAIN SIZE DISTRIBUTION TEST REPORT
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I I I

200 100 10.0 1.0 j 0.1

GRAIN SIZE - mm
0.01 0.001

iTest''/. +3" : y. GRAVEL y. SAND •i SILT i '/. CLAY
; 2 • 0.0 0.0 0.10 59.9 40.1

LL PI Die
I 0.01 I ' 1 : 8.003'

MATERIAL DESCRIPTION | | uses AASHTO
FAT CLAY CH A-4-::0.0>

i
reject No0: 4122 94-9157
Project: EPA-SAS 08356-F-99
o Location: Perimeter Well 3

Date: 5-31-94

Remarks:
SAS Simple Number:

!SF 9675

Tag Number:

6-915873
8RAIN SIZE DISTRIBUTION TEST REPORT

TNIN CITY TESTING CORPORATION iiFigure No.22
7
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 5
Sample Description: FAT CLAY
USCS: CH LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SF 9676
Tag Number: 6-015874
Station Location ID No.: AL-MW005-SB-01

Fig. No.: 23

Mechanical Analysis Data

Sieve Size, mm Percent finer
: 200 0.074 100.0

Hydrometer Analysis Data

Size, mm Percent finer
0.0285 70.0
0.0187 62.9
0.0114 50.7
0.0084 40,2
0.0061 34.9
0.0031 27.9
0.0013 19.1

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 0.0
% SILT = 67.2 % CLAY =32.8

D85= 0.05 DGO= 0.016 D50= 0.011
D30= 0.0038

M-12 S
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

:•: GRAVEL
0.0

: y. SAHD i y. SILT • y. CLAY ,
QJ>3 • 67.2 • 32.3 ;

; ! i, i ,

!
1 ' l

. : 1
; ; i , .

i i ' '

| ; M M i .
i LL : PI i $35 i D,£,g i D50 :;

ci l ! i i 0.01 : .
D30! ' 'Dig 1 [Dig ! Cc ! Cu

0.004 i ; ; ; '
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i. : i i ! ! !l

MATERIAL DESCRIPTION !
C ' FAT CLAY

i

i

iProject No.: 4122 94-0157 '
jProject: EPA-3AS 3S336-F--3S
'o Location: Perimeter Well 5

'Date: 5-31-«4 - ' '[

<1 M i , i i

I USC3 : AASHTO
; CH ; A-4<0.0>

ijRemarks:

i|SAS Sample Number:
'ii
iiSF 9o76 - '

iJTag Number:

M 6-9 15874

SRAIN SIZE DISTRIBUTION TEST REPORT ' l!
; TWIN CITY TESTING CORPORATION JFigur* NO. 23 <?

ssavitch
00159.0960



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 4
_ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — — — — — — ̂  — •

Date: 5-31-94
Project So.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 12
Sample Description: SA.N'D WITH SILT
USCS: SP-SM LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample N'umber: SF 9677
Tag Number: 6-015875
Station Location ID No.: AL-MKO12-SB-02

Fig. No. : 2-1

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 20 0.840 100.0
= 10 0.420 96.0
=6 0 0.250 71.9
= 100 0.149 34 . 2
= 200 0.074 9.4
_ _ _ _ _ _ — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — . « - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ , — — — — — — — — _ — — — _ — — — • —

Hydrometer Analysis Data

Size, mm
0.0366
0.0232
0.0135
0.0096
0.0068
0.0034
0.0014

Percent finer
4. 7
3.7
2.8
1 .8
0.9
0.0
0.0

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
'/, + 3 in. = 0.0 % GRAVEL =
% SILT = 8.9 % CLAY = 0.5

0.0

D85= 0.32 D60=
D30= 0.1387 015 =
Cc = 1 . 1899 Cu =

.212 D50= 0
0.09594 010=
2.7829

% SAND = 90.6

186
o.o:

M-14

621

10

ssavitch
00159.0961



GRAIN SIZE DISTRIBUTION TEST REPORT

200 100 10.0 1.0, ;
GRAIN SIZE - mm

0.01 0.001

Test. y. +3" i X GRAVEL y. SAND ••' SILT : '/. CLAY
0.© S.9 9.5

LL PI j P55 i ,Pi; |Dl0 j
j 0.32 i 0.21 " I 8.19 l i ' B . 139! .Q-.9959 |8.®762 ! 1.19 . 2.8
i

MATERIAL DESCRIPTION LJSG3 AASHTO
SAND WITH SILT SP-SM A-i

Project No.: 4122 94-0157 .
Project: EPA-SAS SS356-F-ae
j Location: Perimeter Well i

Date: 5-31-94

!J Remarks:
ij
j! SAS Samp 1 e Numb er

JSF 9677

jITag Number:

j6-015875
GRAIN SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION iFigure No.24

M-15

ssavitch
00159.0962



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 14
Sample Description: SAND WITH SILT
USCS: SP-SM LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SF 9678
Tag Number: G-01587G
Station Location ID No.: AL-MWO14-SB-02

F i g.' N o. : 25

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 20 0.840 100.0
= 40 0.420 90.0
r 60 0.250 47.2
= 100 0.149 1C.8
= 200 0.074 5 . 7

Hydrometer Analysis Data

Size
0.
0.
0.
0.
0.

, Jim
0373
0283
0137
0097
0069

0.0034
0.0014

Percent finer
0.8
0.0
0.0
0.0
0.0
0.0
0.0

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL =
% FINES = 5.7

0.0 % SAXD = 94.3

D85= 0.39 D60=
D30= 0. 1963 D15 =
Cc = 1 .1641 Cu =

0.293 D50= 0.259
0.14060 D10= 0.11298
2.5942

M-16 IZ

ssavitch
00159.0963



100

GRAIN SIZE DISTRIBUTION TEST REPORT

100 10.0 1.0

GRAIN SI2E
0.1

mm
0.01 0.001

Test y. GRAVEL '/. SAND y. SILT CLAY
e.e a.a 94.3 5.7

LL PI
u

i 0.3? i 0,29'j 0.26 i! 10. 196 .0.-1406 .0.1130 > 1.16 \ 2.6

MATERIAL DESCRIPTION US03 AASHTO
SAND WITH SILT SP-SM A-3

Project No.: 4122 94-3157
Project: EPA-SAS 6S356-F-98
o Location! Perimeter Well 14

'Date: 5-31-94

;i . i
jjSAS Sample Number

JSP 9678

IjTag Number:

J6-315876
GRAIN SIZE DISTRIBUTION TEST REPORT .

TWIN CITY TESTING CORPORATION ^Figure No.25

ssavitch
00159.0964



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 6

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Interior -veil 31
Sample Description: SILTY SAND
USCS: SM LL:
AASHTO: A-2-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SF 9598
Tag Number: 6-015877
Station Location ID No.: AL-MW031-SB-02

Fig. - No. : 26

Mechanical Analysis Data_ _ _ _ _ — - _ - * - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — — — —<-

Sieve Size, mm Percent finer
= 10 2.000 100.0
,= 20 0.840 82.9
= 40 0.420 65. 7
= 60 0.250 48.0
= 100 0.149 37.1
= 2 0 0 0.074 25.7

Hydrometer Analysis Data

Size, mm
0.0371
0.0236
0.0137
0.0097
0.0069
0.0034
0.0014

Percent .finer
4. 7
2.2 '
0.0
0.0
0.0
0.0
0.0

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL =
% FINES = 2 5 . 7

0.0 % SAND = 74.3

D85= 0.92 D60=
D30= 0.0891 015=
Cc = 0.4870 Cu =

0.355 D50= 0.266
0.05339 010= 0.0459'
7.7179

M-18

ssavitch
00159.0965



GRAIN SIZE DISTRIBUTION TEST REPORT
c !

i i i "1 i ^ .N a t * = a * J
1 g^ c n ,M - - -'. - -:. m m »' ! « • r.'

MM - - •! II ' • \ : | i ' i
i ! ! 1 i 1 i M ! i \ M i .

«0 , : i : i i : : t ! 1 i . • \ : i . l

1 II M I 1 ! ! ! i i > 1 ! 1
i l f i i i. ! j - 1 | ! \J:

na i i l l l l 1 < r ! '• i fU

70 i i l l ! 1 • • ll i i 1 i \
G£ • j! ! ! i ' iii i ! : : 1 \
t=] i M i l i ! i;j I ! i j i . i 1 S

£ A0 i MM i ! I I M l l i i ! '

i ii i j i ! i: i i ; j !' 1 '

t 50 j i j j j i ; | ' i ! M I
U J • : 1 i | . 1 1 1 1 1 1 ! i I I I

o i ij r| j i i: i i i i i'i ' ;
g 40 i i j 1 i ! ; i- i i : i ' \ ( •'•
Q. < ' • ' ! ' ! i 1 h ! ! 1 i ! !1 ij j j ! i i! i i i i i'' i

30 i h i l l i i - j i' i 1 1 i . i
! ' i l l ! !•! ! i ! • ' i ! ! ! i' • :
i M i M ' H 1 i i i J i , '•

20 ' 'i i i i i ! i 1 1 ! ! i ; ! i i 1 ! i
< i! ! 1 ! . ! i. 1 1 i' • : | i ! ! :
i M I i i , i 1 i i i : • i 1 , :

10 i HI i i i i r i i ; MM i M
I • 1 1 1 i ' ! • 1 • ! ' i ! 1 i' : ;
: 1 i i i i i ' H i i i i i i i ii i i

0 i iii i i ; ; i-| i i i : i i,i i Mi

! • i 1 i : . ; : : ; ' ' : ' ; -.

i .i!i;i i I i ! ! i l l j ! i 1
: i i i i i i i i i i il ! j i i • i '•
i : i '-I 1 1 1 1 l 1 1 1 | ! ! ! !

i i I j i i i i M M ; i
i • l 1 ! i : i ! : : ! ;
! 1 •! •! M l i ' 1 | i l 1 '
i ! 1 1 n i i • : l i ' • i

i i i i j i l i I i ; i i ! ! ;
: 1 .1 Mi i j i i i i l i i • •
'• \ j •! ! ! ! i l ! 1 ! ! :
! i - ' M M 1 ! ' i \ ' ' i

ii i 1 1 1 i i i i i i i i i i

Vl Mi i i ! ; : ! : ! i
y i j i i i l i i ! i i i i i
i V 1 1 1 I 1 | 1 ; i • ! i i i i i 1 i

i\ ! | M i l l i i ! j ! ii \ 1 1 1 J i ; ! : ; ; i . ' i I !
. i i x. i l l l l ! ' , i | i l ; l

l r\| i M i M j i
I I X i i i I ! ! - i i i '• i

i i\ij , . - i! i i -,
j i i f\ • ! ; ! II! ! ' i r

1 ' 1 1 1 \ 1 : 1 ! 1 1 i i i 1 1 ':

\ \ \ 1 :! IN i i ! i i i i i i i •
i - ' i | :i j \ i \ \ i i i i i i i i !

i| !:! ! . \ ' ''• :! I ! M i ! i !

i 'ilfll TH^JI l l i . 1 : . j
200100 10.0 1.0 0.1 0.01 0.001

SRAIM SIZE - mm

Test:,'; +3* ' y. 3RAVEL '/. SAND = K SILT i '/. CLAY :
0 1 6 0 . y : 9 . *3 ' 74 1 3 25.7

!- ;: 1 i .

;

! LL ! PI | DSS i D60 ; Dsr3 , ,
0!; : i 0.92 j &.Z5\\ : ' . 0.27 i j 0.

l! ! i . ! .1 Mil: . I i l l :
M ! i : i :i\' '•'••'[)•• f l l :1l
| MATERIAL DESqRffT|ION

o : SILTY SAND - M |; i j
j, ' ;

hi i.'i! , ;l :, 1

IPtfoject No,: 4122 94-0.15" ' " 1 1 ' !
Project: EPA-SAS 0833i-F-0s' : '

jo Location: Interior Well 31

j
Date: 5-31-94 \

1-30; i ; Dl5 ! Die : Cc i Cu
089 10.0534 i 0.0460 \ 0.49 7.7

•\ i , ' i \ \
. j i l . i ! i '• • '

, ; i M i - i j
1 1 USCS i AASHTO

• SM | A-2-4-::0.0>

; jjRemarks:
, : jiSAS Simple Number:

iSF 9598
ii
i Tag Number:

16-915877
GRAIN SIZE DISTRIBUTION TEST REPORT j -

! TWIN CITY TESTING CORPORATION jFigur* NO, 26 '*
M-1Q : '

ssavitch
00159.0966



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 7

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 8
Sample Description: SAND WITH SILT
L'SCS: SP-SM LL:
AASHTO: A-2-4(0.0) PI:
—• — — — •--.- — — — — — __ — — ___.— —.___- — _.._.— — _ _ _ _ _ _ _ _ _ _ - _ _ _ , « . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — __—._ — — — — —

Notes

Remarks: SAS Sample N'umber: SF 9599
Tag N'umber: 6-015878
Station Location ID No.: AL-MK008-SB-02

Fig. No.: 27

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 20 0.840 100.0
i 40 0.420 93.5
= 60 0.250 63. 2
= 100 0. 149 21 .7
= 200 0.074 .10.8

Hydrometer Analysis Data

Size, mm
0.0361
0.0230
.0134
.0095
,0067
,0033

0,
0,
0,
0,
0.0014

Percent finer
6.5
5.6
4.6
3.7
2.7
1.8
1.8

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 8.5 % CLAY = 2.3

0.0

D85 =
D30=
Cc =

36 D60=
1652 015=
7278 Cu =

0.240 D50= 0
0.09616 010=
3 .6517

% SAND =89.2

21
0 06577

M-20

ssavitch
00159.0967



GRAIN SIZE DISTRIBUTION TEST REPORT

200 100 1.0, I 0.1
GRAIN' SIZE - nun

0.01 0.001

;Test:K +3" '/. GRAVEL '/. SAND '/. SILT y. CLAY
0.0 0.0 89.12 8.5 2.3

! LL PI
| 0.36 i 0.24'\ j 0.21 | j |0L165| j010962.'! 0.0658 i 1.73 i 3.7

MATERIAL DESCRIPTION uses AASHTO
SAND WITH SILT ! SP-SM | A-2-4O3.0)

Project No.! 4122 94-9157
Prbject: EPA-SAS 98356-F-08
Location: Perimeter Well 8

Date: 5-31-94

i| Remarks:ii '
ISAS Sample Number:

IsF 9599 '
ij

jiTag Number:

J6-S15878
GRAIN-SIZE DISTRIBUTION TEST REPORT •

TWIN CITY TESTING CORPORATION * NO.27 17

ssavitch
00159.0968



GRAIN SIZE DISTRIBUTION TEST DATA Test No. : 8
— — « — — — — — — — __ — — — — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ • . » _ _ • • • • • — -• — — — — — -

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data
— _ — _ — _ — _ _ _ _ _ _ _ _ _ _ _ _ — — _ _ _ _ _ _ _ _ _ _ , _ _ _ _ _ _ _ _ _ _ _ _ _ _ „ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — __ — — — —- — — — — — -

Location of Sample: Perimeter Weil 24
Sample Description: SILTY SAND
USCS: SM LL:
AASHTO: A-2-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 898
Tag Number: 6-015880
Station Location ID No.: AL-MW024-SB-02

Fi-,'. No. : 23

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 40 0.420 100.0
.= 60 0.250 88.5
'=100 0. 149 41.2
= 200 0.074 20.6

Hydrometer Analysis Data

Size, mm
0.0348
0.0223
0.0131
0.0093
0.0066
0.0033
0.0014

Percent finer
11.9
10. 1
7.3
6.4
5 . 5
4.5
3.6

Remarks:

Fractional Components

Gravei/Sand based on -4 sieve
Sand/Fines based on ?200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 1 5 . 6 % CLAY = 5.0

0.0

D85= 0.24 D60=
D30= 0.1223 015=
Cc = 3.7670 Cu =

0.183 D50= 0
0.04651 010=
8.3946

SAND = 79 . ' 4

165
0.021 I D

M-22 /8

ssavitch
00159.0969



GRAIN SIZE DISTRIBUTION ffe'ST REPORT
- j -• j
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. ii 1

: i i! i

•j *, -i i i| 1 •' - i ! i ! i i
l i • : l i \

• i | ! i i i 1 \
!• 1 i i i ; ! i i \ '
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H i : . ! J

in , i i i

|.| 1 1 ! ' • !

i IIIIMM

i i l l l i i i i •

: M i i
i '• • , i i '

1 V| ' . ' ! ! ! ! :
i \ i i 1 : i l l . i;. >HJ| • ' !

:l i li : nv.i : i|l ! 1 1
i -i • • i H - i >"-i_ • i l i i i i ! 1

• ! - • - -I •! ! | '"*"*•*»••- '•_ ''. ! ! ! '

i i i i 1 1 j ! i i I J i i i " i

10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

GRAVEL i '/. SAND j y. SILT 1 X CLAY :
0.0 ; 79,4 15.6 M 5.0

I i i ; . '
i !

| LL ! PI :
c- i i ••

C35 ! Hie : DSQ D3e : DI=; | Dig i Cc | C(J.
0.24 i 0.18 • 0.17 10.122 10.0465 .0.0218 i 3.77 j 8.4

| i ; ; ! • ! 1 ! |
i : .' •• ! . : • ! • . ,

MATERIAL DESCRIPTION USfcS- i AASHTO
o SI LTV SAND I

•* , i i

Project No.:; 4122 94-0157 i :

Project: EPAr-SAS 08356-F-08
o Location: Perimeter Well 24

,

Date: 5-31-94 ; \
GRAIN SIZE

! TWIN CITY
DISTRIBUTION TEST REPORT 1

TESTING CORPORATION |

SM i A-2-4-::0.0>

'Remarks: !
! j

SAS Sample Number:

SFB 898
.
Tag Number:

6-015880

IQ •
JFigure; No. 28 7 ;

M-23

ssavitch
00159.0970



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 9

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Interior Well 30
Sample Description: SAND WITH SILT
USCS: SP-SM LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 899
Tag N'umber: 6-015881
Station Location ID No.: AL-MW030-SB-04

Fig. No.: 29

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 1 0 2.000 100.0
= 20 0.840 99.0
= 4 0 ' 0 . 4 2 0 77.0
= 60 0.250 27.4
= 100 0.149 9.7
= 200 . 0.074 6.3

Hydrometer Analysis Data

Size, mm Percent finer
0.0366 4.6
0.0232 3.7
0.0135 2. 7
0.0096 1.8
0.0068 1.8
0.0033 1.8
0.0014 1.8

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 4.5 % CLAY = 1.8

0.0 % SAN'D = 93.

D85= 0.47 D60= 0.350 D50= 0.318
030= 0.2582 D15= 0.19588 D10= 0.15205
Cc = 1.2531 Cu = 2.3014

20

M-24

ssavitch
00159.0971



GRAIN SIZE DISTRIBUTION TEST REPORT
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200100 10.0 1.0 0.1 0.01 0.001'

GRAIN SIZE - mm j

iTestiX +3'v ' X GRAVEL - X SAND i X SILT \ X CLAY : !
oi 9 • 0.0 i 0,0 . 93.7 ; .4.5 i 1.8 • j

i • . • - • \
, , • i j

1 . i

i LL ! PI ' i l£5 i D&0 ; D50 ! D3@ ' DIS j Die i Cc Cu j
oi i i 0.47 i 0.35 i 0.32 i 0.25S .0. 1959 iQ. 1521 i 1.25 2.3 I

1 I ! ! ! ! '
i i i .1 • !

1 - ! i
i - . i ; i i

MATERIAL DESCRIPTION ; . UStSj i AASHTO I
0 SAND WITH SILT : SP-SM j A-3 j

. . 1 i I

IProject No.: 4122 94-0137
Project: EPA-SAS 0e35.i-F-08
o Location: Interior Well 30

i

Date: 5-31-94 . ; . ' ; .
GRAIN SIZE DISTRIBUTION TEST REFO'RT '•

\ TNIN CITY TESTING CORPORATION !

! Remarks: !
1

SAS Sample Number: j

SFB 89* • ! !: i i . 1
Tag Number: j

1 • : ' !

1 : 1 ' ; i ' 7 1 :

Figur;e' No. 29 -^ / :

M-25 '

ssavitch
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 10

Date: 5-31-94
Project N'o.: 4122 94-0157
Project: EPA-SAS 0835G-F-08

Sample Data

Location of Sample: Interior Well 30
Sample Description: SAND WITH SILT
USCS: SP-SM LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 899 DUPLICATE
Ta§ Number: 6-015881
Station Location ID No.: AL-MW030-SB-04

Fig. No. : 30

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 10 2.000 100.0
= 20 0.840 99.1
= 40 0.420 78.0
= 6 0 0.250 27.6
= 100 0.149 9.4
= 200 0.074 .5.9

Hydrometer Analysis Data

Size, mm
0.0366
0.0232
0.0135
0.0096
0.0068
0.0033
0.0014

Percent finer
4.6
3.7
2.7
1 .8
1 .8
1 .8
1 .8

Remarks:

Fractional Components

Dravel/Sand based on =4 sieve
Sand/Fines based on = 200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 4.1 % CLAY = 1.8

0.0

D85 =
030 =

46 D60=
2570 015=
2274 Cu =

0.348 D50= 0
0.19724 D10=
2.2439

% SAND = 94.1

316
0. 15488

2Z

M-26
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MATERIAL DESCRIPTION
o SAND WITH SILT , . . ; •

i ''

Project No.! 4122 94-0157 ! L
Project: EPA-SAS 0e356-F-03
o Location: Interior Well 30 M M

l

Date: 5-31-94 , M:

GRAIN SIZE DISTRIBUTION TEST REPORT

i TWIN CITY TESTING CORPORATION

1 !

i '• , '

1

i USCS • .', AASHTO i

| SP-j-SM, j A-3

; !
i i

1 Remarks;
i ,
JSAS Sample Number:

, SFB 899 DUPLICATE
i

i Tag Number: i

1 6-015881 :

!
i
i
j

i
:
i

j

j :

1 2 1 'j! F i g ur e ( No .30 • • * • - ?

M-27
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 11

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data
— ____._ — ________.______,___„____________.»,____.___•..._____ — —. — — _ _ _ _ _ _ . _ _ _ _ _ _ — — — _ — — — — — -

Location of Sample: Perimeter Well 20 60'-62.5 bgs
Sample Description: SAND
USCS: SP LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 870
Tag Number: 6-016342
Station Location ID No.: AL-MW020-SB-02

Fig. No.: 31

Mechanical Analysis Data

Sieve Size, mm Percent finer
i 20 0.840 100.0
* 40 0.420 94.5
: 60 0.250 46.0
• 100 0.149 11.6
= 200 0.074 4 .9

Hydrometer Analysis Data

Size, mm
0.0378
0.0238
0.0137
0.0097
0.0069
0.0034
0.0014

Percent finer
0.8
0.0
0.0
0.0
0.0
0.0
0.0

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on *200 sieve
% + 3 in. = 0.0 % GRAVEL =
% FINES = 4.9

0.0

D85 =
D30 =
Cc =

0,
0,
1 .

38 D60=
1963 D15=
0556 Cu =

0.290 D50= 0
0.15668 D10=
2.3041

% SAND = 95.1

261
0.12589

-M-28'
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: MATERIAL DESCRIPTION . . : , j l qSCS i AASHTO
c SAND :| SP j A-3

i ; i
.i i

', i ; • : • ,

Project No.: 4122 94-0157
Project: EPA-SAS 0S356-F-08 , M
a Location: i Perimeter Well 20 60'-62, 5 ibg& ; |

!

Date: 3-31--M .
GRAIN SIZE DISTRIBUTION TEST REPORT

! TWIN CI TY TESTING CORPCiRftTIQN !

:|! Remarks:
ij M
JISAS Sample Number:
iii i . [
iiSFB 370,
;ii 1 M • '
iiTaq Namber:
ii M M
ji 4-0 14342
1 ' I ' 1C

\ , ^
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 12
_ _ _ , . . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ ^ . _ _ _ _ _ _ _ _ . - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ — _ _ _ _ — _— — — — — — -

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 0835G-F-03

Sample Data

Location of Sample: Background Well 44 57.5'-60' bgs
Sample Description: SAND WITH SILT
USCS: SP-SM LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 844
Tag Number: 6-016432
Station Location ID No.: AL-MW044-SB-02

Fig. No.: 32

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 40 0.420 100.0
= 60 0.250 93 .8
= 100 0.149 43.6
= 200 ' 0.074 5.6

Hydrometer Analysis Data

Size, mm
0.0369
0.0234
0.0135
0.0096
0.0068
0.0033
0.0014

Percent
2.8
1 .8
1.8
1 .8
0.9
0.9
0.9

finer

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 4.7 % CLAY = 0.9

0.0 % SA.ND = 94.4

D85= 0.23 D60=
D30= 0.1159 D15=
Cc = 0.9495 Cu =

0.176 D50= 0.159
0.08790 010= 0.0801'
2.2004

M-30 •
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION USCS j AASHTO
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f : . . . . .

Project No.; 4122 94-0157
Project: EPA' -SAS 08356-F-08 M . s j
c Location: Background Well 44 57.5'-60' bgs !!

- ' ;i

D&ts! 5-31-94 ; ; ' ' ' !,! :•
1 GRAIN SIZE DISTRIBUTION TEST REPORT

; TWIN CITY TESTING CORPORATION

IjRemar^s:
• i M i ' ;

,SAS Sarriple Number:

JjSFB 844 • I

I'Tagi' (jldmber-: |

|:6-016432 27
\ • •
r , i <
;!Ficiure Ho. 32
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 13

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 46
Sample Description: SILTY SAND
USCS: SM LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 88G
Tag N'umber: 6-016348
Station Location ID No.: AL-MW046-SB-05

Fig. No.: 33

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 10 2.000 100.0
= 20 0.840 81.6
= 40 0.420 67.0
= GO 0.250 54 .6
= 100 0.149 46 . 1
= 200 0.074 37.1

Hydrometer Analysis Data

Size, mm
0.0344
0.0224
.0130
0093
.0066
0033

0
0,
0,
0,
0. 0014

Percent
25. 2
16.8
15. 1
13.4
10.0
1 .5
0.0

iner

Remarks :

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on *200 sieve
% > 3 rin. = 0.0 % GRAVEL =
% SILT =30.5 % CLAY = 6.6

0.0 % SAND = 62.9

D85= 0.99 D60= 0.316 D50= 0.193
D30= 0.0441 015= 0.01243 010= 0.00660
Cc = 0.9333 Cu = 47.8630

M-32

ssavitch
00159.0979



100

90

80

70ce

5 69u.

•=50
UJ

in 40tx

30
i

20

10

1
0
2£

GRAIN

C £ C '-. C

.

•

I

i
II

j

li

i

I i

; 1

SIZE
d c t
» t'i Cw

: : • i

.

.
:

j i-

il

'

f '

1
1 1

1

i
1 1i :

1

1 1

0 100

j

i
i

i1

j

i

j
. i

i

i

i i

.1 1

!

DISTRIBUTION TEST REPORT

& &
& £> Xr £ V X

m » » I » • •'

i:

\
\n

i ! '
i
i
|

1
i

i 1

: i

- '• \
i

10.0

i

1
1

1
i
i

lTest:X +3'v •; GRAVEL i
oi 13 ' 0.0 0. 0

i

^

\

!

1
i

il
1

1

1.0

GRAIN B

| :

\

[ \
I

:ii
M - :• j
1

j
i

j

I

-i :

IZE -

:

•1 !:i

1
.1

1 'i i
' ' Ii

Svj
'K
!|\
i i

iiM ! 1

0.jl

mm

!

1i

^

X SAND

|
1
1

1
1

l

i 1

!
•

•
'•

!
j
j

i 1
i

1

1 :
! l

! i
! '• '•

I i

I i
i

1 i

1
i

1 i
i i :

!
V 1! :

i
i
|

».
i***

62.9 ; .

*V { '
"""̂ •Si,•• Tfs

, |t ;
!
1 !

- -J— <
0.01 0.001

SILT i X CLAY i
30.5 i 6.6 i

i i ; . ' i
( l i i

1 LL

0|
i
1

• ! PI

i
!

i

i

i
i

i

]

0.

BBS i'-£ 0

99 ! Q.32
1
1

; D5Q ; D30
i 0.19 0.

i
1

044
I pi 5
10.0124
I j

i

MATERIAL DESCRIPTION
0 SI LTV SAND

Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08
o Location: Perimeter Well

Date: 5-31-9.4
GRAIN SIZE

! TWIN CITY

l,

46 : ; ' ; •

i

DISTRIBUTION TEST REPORT

TESTING CORPGFlifriQN

i

i
1

1

0.

Die ! .Cc Cu

0S66 i 0.93 47.9
l

!

: USCS i AASHTO

i

SM j A-403.0>

i i
i. i i . !

Remarks: |
SAS Sample Number:

SFB 8861 ^ ^

|Tag Numb er : i
,6-016346 ! i

;

Fig ur * No. 33
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 14

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 26 70'-72.5' bgs
Sample Description: SAND WITH SILT
USCS: SP-SM LL:
AASHTO: A-2-410.4) PI:

Notes

Remarks: SAS Sample Number: SFB 876
Tag Number: 6-01G343
Station Location ID No.: AL-MW026-SB-02

Fig. No.: 34

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 40 0.420 100.0
= 6 0 0.250 85.8
= 100 0. 149 38.2
i 200 0.074 11.4

Hydrometer Analysis Data

Size
0.
0
0
0
0

, mm
0361
0230
0134
0095
0067

0.0033
0.0014

Percent finer
6.5
5.6
4 .6

i3
3.7
3.7
3.7

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on ?200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 7,7 % CLAY = 3.7

0.0 % SAND = 88.6

085= 0.25 D60=
D30= 0.1329 015=
Cc = 1.4488 Cu =

0.187 D50= 0.170
0.09089 D10= 0.06509
2.8774

3o
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GRAIN SIZE - mm

X GRAVEL i X SAND i X SILT i X CLAY i
0.0 i. 88.6 ' 7.7 3.7

i i i i
1 • : 1 :

.
'

! LL | PI

Oi i

! DSS ; H-S0 ! D*50 ! D3Q | DIS j DIQ | C,: Cu

i 0.25 i 0.19 i 0.17 i 0.133 J0.0909 i 0.0651 | 1.45 i 2.9
i ! i i ! 1 ! i , i 1
l i . i i i 1 . i i l ' i

, MATERIAL DESCRIPTION ' |||; USpS i i . AflSHTO i
0 SAND WITH SILT '

1 , j

'Project No.: 4122 94-0157
i Project: EPA-SAS 08356-F-88
jo Location: Perimeter Well 26 70' -72. 5' bgs

Date! 5-31-94
! GRAIN SIZE DISTRIBUTION TEST REPORT '.

: TNIH CITY TESTING CORPORATION

j : SP-SI't j A-2-4'::0.4>

i: ! : i i
M ; i • • ' 1

Remarks: j
I SAS Sample Number^:

I SFB 876 :

iTag Numt-er :

[Figure 'No. 34 j

M-35

ssavitch
00159.0982



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 15

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Background Well 43 9'-11.5'
Sample Description: FAT CLAY
USCS: CH LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 843
Tag Number: 6-016436
Station Location ID No.: AL-MW043-SB-O1

Fig. No.: 35

Mechanical Analysis Data

Sieve Size, mm Percent finer
^ 200 0.074 100.0

Hydrometer Analysis Data

Size, mm Percent finer
0.0271 83.9
0.0177 78.3
0.0106 70.8 '
0 . 0077 65.2
0.0057 55.9
0.0029 44.6
0.0013 35.3

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 0 . 0
% SILT = 47.5 % CLAY = 52.5

D85 = D60 = 0.006 D50= 0.004

M-36

ssavitch
00159.0983



GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

'Test ;.-••: +3-'-' ' .-•; GRAVEL X SAND X SILT ' X CLAY '.
oi 15 * 0.8 • 0.0 ' 0.0 i -47.5 ' .52.5 . •

i i > 1 :

1 • ! i

i • . .

i LL | PI •• Rr;5 : D±n DSQ ; 03^3 | BIS [ HIQ | Cc i C,,. ;
ci i i | i 0.00 i i ; i i M I

! 1 i I i > 1 i - l | 1
i ' ' 1 1 ! ; i ! 1 I
i i ' i i i i i ' | ! 1 i

i MATERIAL DESCRIPTION
0 FAT CLAY ' ; , ] ;

(Project No.:| 4122 94-0157 M : ' . :

Project: EPA-SAS 0S356-F-68 : ! !
o Location: Background Well 43 9* -11. 5'

, • i

Date: 5-31-94 .1
1 GRAIN SIZE DISTRIBUTION TEST REPORT |

TUIN CITY TESTING CORPORATION 1

; . USCS ! AASHTO 1
[j CH : i A-4-;0.0> |

i . ' . i l l . i
Remarks: i

l - i . !
SAS Sample Number: j

;SFB 343 '! ' 1
I1 . - , i
Tag Number: j

6-0l64!3J-> -o i
!• ' ' OD j
i ' ! i
iFisu.re H6.35 i
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GRAIN SIZE DISTRIBUTION TEST DATA Test \o.: 16

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Interior Well 40
Sample Description: SILTY SAND
USCS: SM LL:
AASHTO: A-2-4(0.0) PI:» _

Notes

Remarks: SAS Sample Number: SFB 800
Tag Number: 6-015899
Station Location ID No.: AL-MK04O-SB-05

Fig. No.: 36

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 10 2.000 100.0
= 20 0.840 77.4
r 40 0.420 55.9
r 60 0.250 37.9
= 100 0.149 28.5
= 200 0.074 18.6

Hydrometer Analysis Data

Remarks:

iize, mm Percent finer
0.0350 11.5
0.0223 10.5
0.0130 8.6
0.0093 6.7
0.0067 4.7
0.0033 2.8
0.0014 0.9

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on ±200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 1 5 . 0 % CLAY = 3.6

0 .0 % SAND = 81 .4

D85= 1 . 1 1 D60=
D30= 0 . 1 6 5 4 D 1 5 =
Cc = . M 3 C 7 5

0.472 D50= 0.358
0.05476 D10= 0.01752

26.9464

M-38

ssavitch
00159.0985



GRAIN SIZE DISTRIBUTION TEST REPORT

208 100 10.0 1.0

6RAIN
0.00:

. * —*r— i>I,i.E - mm

Test;'; +3'1' GRAVEL SAND SILT CLAY
16 • 0.0 3,0 81.4 15.0 o. o

LL ! PI 1*59
1.11 • 9.47 i 0.36 0.165 J0.054S i0.Q175 i 3.31 i 26.9

MATERIAL DESCRIPTION uses HASHTO
SILTY SAND SM

Project No.: 4122 94-0157
Project: EPA-SAS 8S35&-F-38
o Location: Interior uJell 40

Date: 5-31-94

jjRemarks:
ij
||SAS Sample Number:

ISFB 300

|Tag Number:

jU-015899
GRAIN SIZE DISTRIBUTION TEST REPORT '•

TWIN CITY TESTING CORPORATION!
35"

'! F i g u.r e No. 36
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1'

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data
_ — — — — — _ ___• — __.-»______ — __ — _.__• — — _ _ _ _ _ . - , _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — _ — — — — — — — —•-

Location of Sample: Monitoring Well 36
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 860
Tag Number: 6-016437
Station Location ID No.: AL-MW036-SB-04

Fig. No.: 37

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 10 2.000 100.0
= 20 0.840 91 .4
= 40 0.420 82. 1
= 60 0.250 72.1
= 100 0.149 63.9
= 200 0.074 51 .9

Hydrometer Analysis Data

Size, mm
0.0330
0.0217
0.0127
0.0090
0.0065
0.0032
0.0014

Percent finer
38.8
29.5
25.8
22. 1
18.4
12.8
7 .2

Remarks :

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on =200 sieve
% +• 3 in. = 0.0 % GRAVEL =
% SILT = 35.9 % CLAY = 16.0

0.0 SAND = 48.1

D85= 0.50 D60= 0.117 D50= 0.065
D30= 0.0221 D15= 0.00437 D10= 0.00211
Cc = 1.9724 Cu = 55.5904 3C,
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GRAIN SIZE DISTRIBUTION TEST REPORT
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\ \ i
! i !
• i i i ! 1

j ""fy:,.

M i
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GRAIN SIZE - mm, i '
iTestix +3*1 :•••: GRAVEL x SAND :-; SILT i x CLAY

0' 17 ' 0 . 0 0.0 48.1 : .35.9 i 16.0

! . i

! LL : PI DSS
CM i i 6.59

i

' i !

MATERIAL
0 LEAN CLAY

• ^68 ; DSQ i D30 j ; DIS ; DI@ ! Cc ! Ca

6.12 > 0.06 i 0.022 i 0.0844 J0.0021 i 1.97 55. i
i i JMI i |

i ' M J j 1 J' i '•

DESCRIPTION ! | j USdS | AASHTO
M , CL A-4-::£i.0>

•- : : ! ! ! • • ' , i
Project No.: 4122 94-3157 !" M' 'Remarks:
Project: EPA-SAS 03356-F-08 JS AS Sample h
o Location: Monitoring Well 36 : | i ,

y
ii Tag Numb er :

iDate: 5-3J1-94 i6-QU437

: • GRAIN SIZE DISTRIBUTION TEST REPORT i l l -

TWIN CITY TESTING CORPORATION JFiWe No.37

1

umb er :

i

i 37
1
1

M-41

ssavitch
00159.0988



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 18

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 0835G-F-08

i— »- — — — — _—._— — ______.-. — _ — — •_ — —._* — — — .,— _ — — — — —.•__._____ — _._ — —•.—• — — — — — — — — — — _ — _ — — __, — — — — — — — * _ -

Sample Data

Location of Sample: Perimeter Well 16
Sample Description: CLAYEY SAND
USCS: SC LL:
AASHTO: A-2-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 894
Tag Number: 6-015700
Station Location ID No.: AL-MWO16-SB-02

Fig. No.: 38

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 40 0.420 100.0
i 60 0.250 92.0
= 1 0 0 0.149 61.2
= 200 0.074 23.2

Hydrometer Analysis Data

Size, mm
0.0348
0.0222
0.0129
0.0091
0.0065
0.0032
0.0014

Percent
19 . 1
17. 7
1G.2
14 . 7
13.2
11.7
8.8

finer

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on i200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 1 0 . 7 % CLAY = 12.5

0.0 % SAND = 76.8

D85= 0.21 DGO= 0.145 D50= 0.121
D30= 0.0838 D15= 0.00963 D10= 0.00179
Cc = 27.0085 Cu = 81.0028
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GRAIN SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mtfi

.-•; GRAUEL
0.0

I I 1 1 1

i i i iI I I i
i i ' '•• S li

i ~.> •

\ i i
i i | i i

L 0.01 0.001

X SAND i K SILT ' X CLAY
i 76.8 . 10.7 i 12.5 •

1 : i ' . M . :

1 ' ' 1

1
! LL i PI : Dgs ;

oi !
i j

0" '"' 1 !
. ̂ 1 i

: 1

I'60 ! DS0 J D36 : Dl5 ! ^10 ! Cc Cu

0.15 i 0.12 10.884 10.0096 i 0.0018 ! 27.01 i 81.0
! ! i l l " !

i i i i i l Mi | | ; i - i

MATERIAL DESCRIPTION ; j j USCS AASHTO
0 CLAYEY SAND i ! ,| iSC A-2-4-::0.0>

, i
Project No.! 4122 94-0157 . ! ' j ! iRemarks:
Project: EP&-SAS 38356-F-Q8 ' i JSAS Sample Number:
c Location: Perimeter Well 16 j

j '[i Tag Number: ,
Date: 5-31-94 : . M JI6-015700

3RAIN SIZE DISTRIBUTION TEST REPORT

: TWIN CITY TESTING CORPORATION , ]
1

i 33!Figure No. 38
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 19

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 0835G-F-08

Sample Data

Location of Sample: Background Well 41
Sample Description: LEAN' CLAY
USCS: CL LL:
AASHTO: A-4CO.O) PI:

Notes

Remarks: SAS Sample Number: SFB 841
Tag Number: 6-016435
Station Location ID No.: AL-MW04l-SB-01

Fig. No.: 39

Mechanical Analysis Data

Sieve Size, mm Percent finer
? 100 0.149 100.0
* 200 0.074 93.0

Hydrometer Analysis Data

Size, mm Percent finer
0.0315 50.1
0.0211 35. 7
0.0127 25.0
0.0091 19.6
0.0065 1 7 . 8 - '
0.0032 12.4
0.0014 10.6

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on. =200 sieve
% •)• 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 7.0
% SILT = 77.0 % CLAY = 16.0

D85= 0.06 D60= 0.039 D50= 0..031
D30= 0.0165 D15= 0.00439
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

90

88

• *

70

tt•NT*
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1
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HIM
0 i

i
: 11 1 1 i

ill

'

. i
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20Q 190 10.0 1.0 0.1

GRAIN SIZE - mm
0.01 0.001

Test ; X + GRAVEL :•; SAND X SILT X CLAY
19 • 0,0 0.0 7.0 77.0 16.0

LL PI 1*3 "60 ! D50 : I'30 : ; iPl5 I
0.03 i 0.016 10.0044 I

MATERIAL DESCRIPTION USCS AASHTO
LEAH CLAY GL A^4<0.0>

Project No.;: 4122 ?4-0l57
Project: EPA-SAS 08356-F-08
o Location:: Background Well 41

Date: 5-31-94
GRAIN SIZE DISTRIBUTION TEST RERQRT

TWIN CITY TESTING CORPiDFfetlON

i Remarks:
ii ' !

liSAS Sample Number

ISFB 841
Tag Number:
I6-0 16435
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 20

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 25
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 875
Tag N'umber: 6-016433
Station Location ID No.: AL-MW025-SB-01

Fig. No.: 40

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 100 0. 149 100. 0
= 200 0.074 98.7

Hydrometer Analysis Data

Size, mm Percent finer
0.0289 71 . 1
0.0188 65.5 '
0.0114 54 .2
0.0083 46.7
0.0060 39.2
0.0030 31 . 7
0.0013 26.1

Remarks:
s

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on ?200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 1 ..3
% SILT = 62.5 - % CLAY = 36.2

D85 =
D30 =

0.05 D60=
0.0023

0.014 D50= 0.009

M-4 6
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GRAIN SIZE DISTRIBUTION T
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MATERIAL DESCRIPTION | | \\ USCS j AASHTO
0 LEAN CLAY : | ,.| CL i A-J4'::0.0>

1 i ' i i '
: i : i : : • • . \ \

Project No,! 4122 94-0157 j
Project: EFA-3AS 88356-F-0S ,' ' !
o Location: , Per imeter Well 25

Date: 5-31-94 :

iilRem-sjrks:
• i ' •' !

SAS Sample Number:

! SFB ;875 <I : i
Tag .Number:

,6-016433
GRAIN SIZE DISTRIBUTION TEST REPORT |||

: TWIN CJITY TESTING CORPORATION, , j jiFigfeNo.40
i td
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 22 65'-67' bgs
Sample Description: SAND WITH CLAY
USCS: SP-SC LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 872
Tag Number: 6-016340
Station Location ID No.: AL-MW022-SB-02

Fig. No.: 41

Mechanical Analysis Data

Sieve Size, mm Percent finer
a 20 0.840 100.0
4 40 0.420 81.8
* 60 0.250 29.1
* 100 0.149 16.3
* 200 0.074 10.1

Hydrometer Analysis Data

Size, mm
0.0354
0.0226
0.0131
0.0093
0.0066
0.0033
0.0014

Percent finer
9.4
8.4
7 . 5
6.5
5.6
4.6
4 .6

Remarks:

Fractional Components

Gravel/Sand based on ^4 sieve
Sand/Fines based on *200 sieve
% + 3 in, = 0.0 % GRAVEL =
% SILT = 4.9 % CLAY = 5.2

0.0 % SAND =89.9

D85= 0.44 D60=
D30= 0.2535 D15=
Cc = 2.8184 Cu =

0.346 D50= 0.316
0.12853 D10= 0.06592
5.2481
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

0.01 0.001

GRAIN SIZE - mm

Test::.: ;-: GRAVEL X SAND X SILT CLAY
1 : 0.0 ! 0.0 89.9 4,9 5.2

LL PI Dl35 ; D50 : D30 I I'10 !
0.44 • 0.35 ! 0.32 10.254 ! 0. 1J285 i 0,0659 i 2.82 i 5.2

MATERIAL DESCRIPTION USOS: AASHTO
SAND WITH CLAY SPhSG

roject No. :j 4122 94-0157
Project: EPAj-SAS Q8356-F-Q8 ;
j Location: Perimeter Well 22 65'-67' bgs

Date: 5-31-94

IJiRemarks;

|SAS Sample Number

ISFB 872! .

ij tag Number:

jjfe-916348'
GRAIN!SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION iiFigur'e1 Ho. 41
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Perimeter Well 6
Sample Description: CLAYEY SAND
USCS: SC LL:
AASHTO: A-2-4(0.2) PI:

Notes

Remarks: SAS Sample Number: SFB 856
Tag Number: 6-015766
Station Location ID No.: AL-MW006-SB-02

Fig. No.: 42

Mechanical Analysis Data

Sieve Size, mm Percent finer
s 40 0.420 100.0
4 60 0.250 97 .9
= 100 0. 149 55.6
4 200 0.074 13.1

Hydrometer Analysis Data

S i ze, mm
0.0350
0.0223
0.0129
0.0092
0.0066
0.0032
0.0014

Percent finer
11.4
10.4
9.4
8.5
7.5
6.6
5.6

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on £200 sieve
% •(• 3 in. = 0.0 % GRAVEL =
% SILT i' 6.1 ' % CLAY = 7.0

0.0 % SAND = 86.9

D85 =
D30 =
Cc =

,21 D60=
0977 D15=
4316 Cu =

0.157 D50= 0
0.07C30 D10=
8.9023

136
0.01' 68
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GRAIN SIZE DISTRIBUTION TEST REPORT
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ILT .•-.' CLAY i
1 7.0 i
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, LL ; PI ; US5 i D60 ! D50 D30 ! ' I
0 1 . 0.21 i 0.

•'15
16 i 0.14 0.098 10.0763
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MATERIAL DESCRIPTION :
O CLAYEY SAND

i
1

Die • ^ i cu i
0.017? i 3.43 8. 9 |

! : i1 i
uses

SC ,
, ; AASHTO j

A-2-4<Q.2> i: - i
••reject No.!, 4122 94-0157 i Remarks: i
Project! EPA-SAS 06356-F-08 ' J SAS Sample Number: I
o Location: Perimeter Well 6 li _ MJ.; ; _ i

: | . "* : \
f'Tag Number: I

Date! 5-31-94 , ! £-315766 * ! !
GRAIN SIZE DISTRIBUTION TEST REPORT

: TWIN CITY TESTING CORPORATION
I

i
: F i g a,-:-

!

e Ho. 42 |
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 3

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

_ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — _ _ _ _ — — _ _ _ — — *——• — < — * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ — — — -

Sample Data

Location of Sample: Monitoring Well 42
Sample Description: SAND WITH CLAY
USCS: SP-SC LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 842
Tag Number: 6-015500
Station Location ID No.: AL-MW042-SB-02

Fig. No.: 43

Mechanical Analysis Data

Sieve Size, mm Per^cr.1- finer
^ 40 0.420 100.0
•* 60 0.250 84.2
= 100 0. 149 30.7
s 200 0.074 7.1

Hydrometer Analysis Data

Remarks:

S i ze, mm
0.0361
0.0230
.0134
,0095
0067
0033

0.0014

Percent finer
6.5
5.6
4.6
3.7
3. 7
3. 7
3. 7

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on ?200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 3.4 % CLAY = 3.7

0.0 % SAND = 92.9

D85=
D30=
Cc =

0
0.
1.

25 D60=
1459 D15=

Cu =

0.192 D50= 0
0.09311 D10=
2. 3768

176
0.08063
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GRAIN SIZE DISTRIBUTION TEST REPORT
- v c* .'

- - — - ' « * * * * * ,S £
1 QQ .0 .-, ,-., - - r-i - --, . . » . H m I m

90 ; 1

i
S0 i

i i
i

70 i
r r l - i
W ! i
M 60 ! 1
^ ! i
*30 i i

i ) ! i : ' Ij
1 ! I i i ! H
i i i i i i i'l

! 1 l - l -

Ml- l ^i
I 1 i M ' i.i
i i i i i; i i-i
i:j M i - i: l:|
:! ! ! l ! • !::| ! ! • r : i:
.| | j : . i - |:

i i i ! 1 |- !•
:! ! ! ! 1 !•
•j 1 1 i i (:

UJ I M i ! | | I I ||y i ii i i • i ri
ffi 40 i H! i i i ; M
CL i i 1 ! ! ' l

j i i i : 1
30 i IIM i , i.

II
50 ii

j !

.10 ii

I I I I -1

i! ! ! • !]
i i i : i i !
i! 1 ! ! !:i
i l l i 1 r i
i i ! i i i-i

1 ! 1 I i i I i
• i i ! • ' 1
1 ! - l M ' ' H

0 < i i i 1 ! 1 • • i j

i 1 M ! ! " ! ! ! 1 T\j i !
I I M M 1 1 1 i ! 1 i \ ' .!
i i i i i ! l l- l i ! i :| V i -l

M i l MM ' M-\ !
| H M -1 M :

M M i : i J i 1 1 i
1 M i i i I ! I 1 1 1 1 I \ ! l|

i i i M i ij:i i I - 1 I li i|
ill i- i 1 ir! i i ! ! li J
i i I i IIM i 1 i ! 1 '••
!! • i |: i i i i i \ '
1 I 1 I i I ! ' I 1

II I 1 1 ! ij;!! ! ! I i
i i l- i 1 1 ! i i \ : 1

i l i i i i i i i i i i l : 1

!! i ! i i |:1 ! ! ' ' 1 'i i i i M l i 1 i \ •< i i i. i i ihi! ; i ;
1 l ! l ! l 1 i 1 i \ ilM M MM i \
i i | 1 Ml, 1 V 1

H i l l ! INI i \ i
i i i 1 1 1 i • V

! i i : i i i i i , V
I I I ! ! IIM I \|
! ! i 1 l H i ' 1 : \
i i i i i I-i ii • i 1>

l! i ! 1 • ; i l ! l 1 il
{ i i- 1 I i !•! I -' i ' ' • i|

I I ! M i
1 = 1 i i 1 ii 1 i i l l 1

l!- 1 1

!l: 1 !1 1 1 1 1 ; i i
iii i M i il! i 1 1 i i i i

1 1 !
l i

I I
I I I !

': j ' 1 1 i

N i i i i !
;, ' i

i i

mil iii
IUI-M !
*LMj_. i ; j |

• ' i [ i '^^s-'1*?I-l 1 1 1 1 II 1

i i i i 1i ' i 'i i i • •
I I I 1 i

1 1
i l
M i l l i '

I l l i l 1 i
I I 1 j

! i i
! ! 1

i i M i i
i i i i !
i 1 i i
i M M 1 i

I ' i 1
! i ! <

1 I
1 i

I I I i• I ' i i
i i i i i i

. 1 ! i .1 ' . !
n i i "i ' " i

208100 10.0 1.0 0.1 0.01 0.001

GRAIN SIZE - mm

iTest,;: +3- i :: GRAVEL
0! 3 ' 0 . 0 i 0.0

i X SAND i X SILT ', X CLAY ;
i 92.9 ' i 3.4 j 3.7 i

i : i 1 , I I

! : ! i i ' i 1
- ' 1

1 '

! LL ; PI i 1195!
Oi i i 0.25 i

! j i I

! ! . i

D60 ! D50 ! D30 | D^g ! DIQ ! Cc J Cu

0.19 i 0.18 10.146 10. .0931 i 0.0886 i 1.38 | 2.4
! i ' i i i ! ! 1
i i i | i i i i ; ! M

MATERIAL DESCRIPTION r j i i ' USCS | AASHTO
0 SAND WITH CLAY •

!

. . .'. 1 :

Project No.!! 4122 94-0157 i
Project: EPA-SAS S8356-F-08 '
o Location: Monitoring Well 42

| l

[

Date! 5-31-94

1 SPj-SC j A-3

i • ' : - .
Remarks; ;
i ' i
SAS Sample Number:

SFB 842

Tag Number:

6-015500 i
! GRAIN ^SIZE DISTRIBUTION TEST REPORT , 1, LJ.J \

\ TWIN CITY TESTING CORPORATION MFiWe HO. 43 i
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 4

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Monitoring Well 18
Sample Description: SAXD WITH CLAY
USCS: SP-SC LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB.878
Tag Number: 6-016499
Station Location ID No.: AL-MW018-SB-02

Fig. N'o. : 44

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 40 0.420 100.0
i 60 0.250 84 .8
= 100 . 0.149 49.0
* 200 0.074 9.7

Hydrometer Analysis Data

S i ze, mm
0.0354
0.0226
0.0131
0.0093
0.0066
0.0032
0.0014

Percent finer
9.4
8.5
7.5
6.6
5.6
5.6
5.6

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines Based on =200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT =• 4.1 % CLAY = 5.6

0.0 % SAXD = 90.3

D85= 0.25 D60= 0.172 D50= 0.151
D30= 0.1062 D15= 0.08127 D10= 0.07438
Cc = 0.8831 Cu = 2.3067

M-54
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GRAIN SIZE DISTRIBUTION TEST REPORT
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10.0 1 . 0 01. 1

GRAIN SIZE - mm
0.01 0.001!

iTest: X +3" I X GRAVEL SAND I ILT CLAY
0.0 ! 0.0 90.3 4.1 5.6

LL PI D50 I D30 j |Pl5
0.25 i 0.17 | 0.15 10.106 10.0813 J0.0744 i 0.88 i 2.3

I T
I

MATERIAL DESCRIPTION USCS AASHTO
•j- SAND WITH CLAY sp-rsc; A-3

•reject No.: 4122 94-0157
'roject: EPA-SAS 08356-F-08
Location: ̂ Monitoring Well 18

Date: 5-31-9,4
GRAIN SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION

Remark-:'.:
U i 1

SAS Samp'le Number
L M

SFB 878 ;
i 1 " ! ' I ! .

Tag Numb er:

6-016499

:!!;Figiuif-e iNo.44
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5

Date: 5-31-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Monitoring Well 18
Sample Description: SAXD WITH CLAY
USCS: SP-SC LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 878 DUPLICATE
Tag Number: 6-016499
Station Location ID No.: AL-MWO18-SB-02

Fig. No.: 45

Mechanical Analysis Data

Sieve Size, mm Percent finer
= 40 0.420 100.0
•f 60 0.250 84.3
= 100 0.149 47.5
? 200 0.074 9.5

Hydrometer Analysis Data

Size, mm
0.0354
0.0226
0.0131
0.0093
0.0066
0.0032
0.0014

Percent finer
9.4
8.5
7.5
6.6
5.6
5.6
5.6

Remarks:

Fractional Components

Gravel/Sand based on =4 sieve
Sand/Fines based on ?200 sieve
% -I- ;3 -in.; =.0.0 % GRAVEL =
% SILT = ! 3.9 % CLAY = 5.6

0.0 % SAXD = 90.5

D85= 0.25 D60=
D30= 0.1079 D15=
Cc = 0.8954 Cu =

0.174 D50= 0.153
0.08185 D10= 0.07464
2.3335
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GRAIN SIZE DISTR]
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M i l l
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i l l :

i M i
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i l l l l i
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M j !i i ! :
i l l i ,

1 i 1 i. < , i
TT i i. , i1 1 1 ' i i •-

10.0 1.0 0.'1 0.01 0.001

GRAIN SIZE - mm ;

X GRAVEL ! X SAND ! X SILT i K CLAY
0.0 i 90.5 ii 3.9 i 5.6 •

i i •
i i .

, |

! UBS I ifee ! D50 i D30 ! Pis I DIQ . Cc : cu
i 0.25 i 0.17 i 0.15 i0 . 10S I0.0;818 1 0.0746 0.90 i 2.3 :
! i i i 1 • i ! ;
i i i i ' l i ii . ; ' . . . 1 ;

MATERIAL DESCRIPTION i |
SAND WITH CLAY i

Project No. :i 4122 94-0157
Project: EPA-SAS 08356-F-08 ;. :

o Location: Monitoring Well 18 M i
' - - If ' ii

i - ' - " l i - 'i
Date: 5-31-9'4 • ; \ .. ,':!iV ,j

GRAIN1 SIZE DISTRIBUTION TEST .REPORT i j

TWIN CITY TESTING CORPORATION

| USCS j AASHTO
| SP-SC 1 A-3 ;

i • • i
' . i
!l: ; ' :

Remarks! :

SAS Sa'mple Number:

SFB 87,8 DUPLICATE
li ; l l | !
Tag Number: j

6-0U499 I

M l - ' : a
Figure No, 45 -> 3
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SAMPLE LOG SUMMARY SHEET

Job No.: 4122 94-0157
.Project: EPA-SAS
SAS No.: OS356-F-08

Test
' So.

1
^
•;

-1

5
6
-

s
9
10
11
i:
13
14

15
' 16

17
15
19
:o

EPA-SAS
Samole No.

SF9886
SF 9S57 ,
SF9669

SF9669DUP
SF 9670 '
SF9671
SF 967-1 '
SF 9790 .
SF 9794 •
SF 9795
SF 9795
SFB 897 ;
SFB 695 •
SFB 596
SFB 893
SFB S9: •
SFB 847 .
SFB 85:
SFBS91 .
SFB S54 •

StaLoc.
Identification No. :

AL-MW023-SB-01
AL-MW033-SB-02
AL-MWOll-SB-Or
AL-MW011-SB-01,
AL-MW017-SB-01'
AL-MW015-SB-01.
AL-MW029-SB-01
AL-MW013-SB-01.
AL-MVk'OOl-SB-01'
AL-MW007-SB-01I
AL-MW032-SB-05:
AL-MW034-SB-04:
AL-MW021-SB-01!
AL-: \fwoio-SB-02:
AL-MW02S-SB-04.
AL-MW019-SB-01
AL-MWO:7-SB-04.
AL-MW002-SB-0:'
AL-MW03S-SB-05
AL-MW004-SB-02'

Sample Deliver*.' Group:
Date Samples Received:
Date Tests Completed:

USCS Class

FAT CLAY

FAT CLAY

SILT WITH SAND

SILT WITH SAND

LEAN CLAY

SANDY LEAN CLAY

FAT CLAY

LEAN CLAY

LEW CLAY

LEW CLAY

SAND WITH SILT

SAND WITH CLAY

FAT CLAY

SAND WITH CLAY

SAND WITH SILT

LEAN CLAY

LEAN CLAY

CLAYEY SAND

FAT CLAY WITH SAND

CLAYEY SAND

Group
• Svmbol

CH
CH
ML
ML
CL
CL
CH
CL
CL
CL

'• SP-SM
: SP-SC

CH
SP-SC
SP-SM

CL
CL
SC
CH
SC

1
.5-12-94 ;
•5-23-94

; °v Finer :
: #200

100.0
• 100.0

78.1
- 77.0

95.:
: 69.9

91.4
. 89.7
• 97.7 ••
: 98.1

9.1 1

6.7 :
; 93,0 '

11.0
. 12.0

95.5 :

98.8
' 30.9

74.5
- 43.5 '

e'c

Sill
12.7
23.7
711
71.2
52.3
29.7
15.0
74.8
60.5
59.6
6.9
3.1
11.7
4.3
6.3

51.9
62.3
12.0
18.2
•"• 7

%
Clav ,
87.3
76.3 •-
6.0 :

5.8
' 12.9 '

40.2
76.4
14.9
37.2
38.5 .

r •? •**> P

3.6
61.3
6.7 '

. 5.7
43.6
36.5
18.9
56.3
20.8

3
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

le: 5-23-94
^reject No.: 4122 94-0157
Project: EPA-SAS 08356-F-08 ;

i

i
Sample Data :

Location of Sample: Perimeter Well 23
Sample Description: FAT CLAY
USCS: CH LL: '.
AASHTO: A-4(0.0) PI: ;

Notes !

Flemarks: SAS Sample Number: SF 9886
Tag N'umber: 6-015867
Station Location ID No.: AL-MW023-SB-01

Fig. No.: 1

Mechanical Analysis Data i

Sieve Size, mm Percent finer
s 200 0.074 100.0

Hydrometer Analysis Data :

Size, mm
0.0248
0.0159
0.0092
0.0066
0.0047
0.0024
0.0011

Percent finer
92.3
90.6
90.6
88.8
87.0
81.7
69.3

Remarks:

Fractional Components

jravel/Sand based on z4 sieve
Sand/Fines based on £200 sieve
'i + 3 in. = 0.0 \ % GRAVEL =
'i SILT = 12.7 % CLAY = 87.3

0.0 % SAND = 0.0

DB5 = 0.00

M-59
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I !
i

i
i
i

SIZE DISTRIBUTION TEST REPORT
r c -'
I ,~ * s- e, * * t f
" - " ! • • : • = .1-

1 j
1

I • _J
I:

•

i ;

; ':

ri

!
i
i

,

I

1

I 1

1 !! ii i
200 100

.Test,'; +Z'-
0| 1 '8.0

1 !
j |

1 -

ii

1
.1 i <

1

r

j;

i |
j

i

|
i
i

10.9

1

i i

;|
i j

i

:| !i!
i -1 1

|

|

j

I I

ii

i
i

i i

: .

•1

,

:

"

:

-

1.0
6RAIN SIZE -

X GRAVEL
- 0.0

|| |

1 i

1

: i

. i

:

:

!

i >

i

i

\
ii i ! 1
Ml 1
i l l i

i l

j j

MM :! | '

l
i [

: 1

i
!

0.1

mm

X SAND '•
i 0.0

i
1

i

i

j

i

i

0.01 0.001

SILT X CLAY -
12.7 87.3 j

i i .
i i

1 LL '
oi i

i '
i

PI ;
i
1

1*5 ;
!

i

D,£,0 ; DSQ D
l

j

i

30

MATERIAL DESCRIPTION
o FAT CLAY

! D15
i i

\ \
\ 1

1

i

i

iProject No.: .4122 94-0157
Project:. EPA-SAS 08356-F-08
io Location: Perimeter Well 23

iDate! 3-23-94
GRAIN SIZE DISTRIBUTION TEST REPORT

Die ! -Cc ! Cu
1 ' 1
r

i i

USCS i AASHTO
CH ; A-4-::0.0>

Remarks:

SAS Sample Number:

SF 9886

Tag Number:

6-015867

TWIN CITY TESTING CORPORATION Figure HO.i

M-60

ssavitch
00159.1007



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 2
_ _ £ i J. i. — — —

•

te: 5-23-94
oject No.: 4122 94-0157

Project: EPA-SAS 08356-F-08 I

Sample Data
— — ™" ~" —— — — — — —

Location of Sample: Interior Well 33
Sample Description: FAT CLAY
USCS: CH LL:
AASHTO: A-4(0.0) PI: i

Notes
I

Remarks: SAS Sample Number: SF 9887 ;
Tag Number: 6-015868
Station Location ID No.: AL-MW033-SB-02

Fig. No. : 2 ' j
i

Mechanical Analysis Data ;

Sieve Size, mm Percent finer
? 200 0.074 100.0

Hydrometer Analysis Data

Size, mm Percent finer ;
0.0263 90.1
0.0166 90.1
0.0098 86.3
0.0071 82.5
0.0051 76.7
0.0027 65.3
0.0012 50.0

Remarks:

Fractional Components

Gravel/Sand based ( on 44 sieve :. i , .
Sand/Fines based on £200 sieve : '
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 0.0 ' j
% SILT = 23.7 % CLAY =76.3 ., !

D85 = 0.01 D60= 0.002

M-61
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GRAIN SIZE
- ,- -• ;-

;' -' c' ';' = 1 " "

100 •«
! '

i

90

80

70
(T

£ ^0 i
• u.

t-50

S i J
8340
CL

30 :

20 '
1

j

10
1
I

0 !

n « - - A i o

1
1 :

ii • . . i
- : i '

DISTRIBUTION TEST REPORT

- S 5 5 Z ^
» • • m m • •

I

l

i i l l '
:!i !

1 ii i

i ' • -• !

; ' '
1 (

i ; i l l
. ! ! '

; > i
1

l 1

il

• i |

j

i

j

206 100 10.0

Test:K +3-v v SRH'v'EL
ol 2 • 0.0 ! 0.0

1 :
i '

i

•i

• I :

f V \ [ _

i ^ p

: I

: j j
; 1

: i i

: ' J

i

;

•:

i

j

Xj
\
^ i

1

1 1

1 j j

1.0 0.1 0.01 0.001

GRAIN SIZE - mm

X SAND X SILT J;1 CLAY
0.0 23.7 76.3

1 • i

I LL i PI ; 1195 i ri,f,0 ; D50 I>30 | DIS DIQ
Oi ! 1 i

: i ' !

Cc Cu

i ! i i
j !

i ' i ! 1 i i

MATERIAL DESCRIPTION USCS AASHTO
o FAT CLAY

Project No.: 4122 94-0157
Project: EPA-SAS 88356-F-08
o Location: Interior Well 33

Date: 5-23-94

i GRAIN SIZE DISTRIBUTION TEST REPORT

j TWIN CITY TESTING CORPORATION

CH A-4C0.0)

Remarks:

SAS Sample Number:

SF 9887

Tag Number:

6-015868

|Fiqu.re Ho. 2
H

7
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GRAIN SIZE DISTRIBUTION TEST.';DA'TA Test No.: 3

ate: 5-23-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08 |

Sample Data

Location of Sample: Perimeter Well 11 !
Sample Description: SILT WITH SAND
USCS: ML LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SF 9669
Tag Number: 6-015869
Station Location ID No.: AL-MW01l-SB-01 !

Fig. No.: 3

— — — — — — .- — — — — — — — — — —T"" — — — —.
Mechanical Analysis Data

Sieve Size, mm Percent finer
i 100 0.149 100.0
# 200 0.074 78.1

~ "~
Hydrometer Analysis Data

Size, mm Percent finer
0.0340 28.3
0.0225 15.3
0.0132 9.7
0.0094 7.8
0.0067 6.0
0.0033 6.0
0.0014 6.0 . -

Remarks :

; Fractional Components
— »_«.___ ___________.._.._____.„..___.»_..__.______.

Gravel/Sand based on 44 sieve
Sand/Fines based on #200 sieve 1 /
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 21.9|
% SILT = 7 2 . 1 % CLAY = 6 . 0

D85= 0.09 D60= 0.056 D50= 0.048
D30= 0.0352 D15= 0.02193 D10= 0.01384
Cc = 1.6088 Cu = 4.0133

8
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1
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i
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SIZE DISTRIBUTION TEST REPORT

1;

i

j ; i
i i

i
!

j
i

i l l '
1I
i

1

i
10 100

i
,

:

1

i

1 ! !:i
i

H 1 •

1:1

: - ;

j

i

!

10.0

: +3" X GRAVEL
0.0 0.0

i

;
.]

I

1

\

:

: ' :

i
t 1

1

i

\

1

!

1

i

j
i
1
t

j

\ !
\\
|\i

i -^v
i ITi i i|

1.0 0.1

GRAIN SIZE - mm

. i

j

i
i

i
i i

1

t , !

i

0.01 0.001

X SAND X SILT X CLAY I
21.9 72.1 6.0

i • i

1 i j

1 LL

ol
t

" 1

i

! PI
I
i

i

j

I

1

1

0.

DSS i
0? i

36 i Ds0 D30 S DIS
i 0.05 i 0.035 10.021? 0
i 1

Bl0 Cc 1 Cu

0138 1.61 4.0

i i

MATERIAL DESCRIPTION
o SILT WITH SAND

Project No.: 4122 94-0157
Project: EPA-SAS 88356-F-08
o Location: Perimeter Well 11

Date: 5-23-94
i GRAIN SIZE
I TWIN CITY

DISTRIBUTION TEST REPORT

TESTING CORPORATION

USCS AASHTO
ML A-4O3.0)

Remarks:
SAS Sample Number:

SF 9669
Tag Number:
6-015869

Figur * No. 3 ^
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GRAIN SIZE DISTRIBUTION TEST 'DATA Test N o . : 4

*,Wate: 5-23-94
Project No.: 4122 94-0157 ;
Project: EPA-SAS 08356-F-08 !

J

Sample Data

Location of Sample: Perimeter Well 11
Sample Description: SILT WITH SAND
USCS: ML LL:
AASHTO: A-4CO.O)' PI:

Notes
— — — — -. — — — — _ _ _ _ _ _ _ -.__»«,___ — _ — _ _ _ — _ _ _ _ _ .»._____.-_»._ — -._ .J___.»_,»._«._____._____ — _ — —._-

Remarks: SAS Sample Number: SF 9669 Duplicate
Tag Number: 6-015869 :
Station Location ID No,: AL-MW01l-SB-01 i

Fig. No.: 4

Mechanical Analysis Data ,

Sieve Size, mm Percent finer . i
# 100 0.149 100.0
i 200 0.074 77.0 :

Hydrometer Analysis Data i

Size, mm
0.0340
0.0225
0.0132
0.0094
0.0067
0.0033
0.0014

Percent finer
27.6.
14.9
9.5
7.6
5.8
5.8
5.8

Remarks:

Fractional Components

Gravel/Sand based on »4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 71.2 % CLAY .= 5.8

0.0 SAND =• 23. Oi

D85= 0.09 D60- 0.056 D50= 0.049
D30= 0.0356 D15= 0.02249 D10= 0.01419
Cc = 1.5867 Cu = 3.9765

10
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

90

80

70

550
ui

tu 40 L

30

20

10 L

0

I I I I

:l 1 1

1 1 1
208 100 10.0 1.0 0.1

GRAIN SIZE - mm
0.01 0.001

Test::.' +3A •; GRAVEL X SAND X SILT CLAY
4 ' 0.0 0.0 23.0 71.2 5.8

LL PI i D60 ! D50 i D30 ! Cc i Cu
i 0.99 i j 0.05 i 0.036 10.0225 J0.0142 ] 1.59 j 4.0

I
MATERIAL DESCRIPTION USCS AASHTO

o SILT WITH SAND ML
I

A-4-::0.0>

Project No.: 4122 94-0157
Project: EPA-SAS 88356-F-08
o "Location: Perimeter Well 11

Date! 5-23-94
GRAIN SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION

Remarks:
SAS Sample Number:

SF 9669 Duplicate
Tag Number:

6-015869

i

(Figure No. 4
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 5
i.'j'_ _ _

)ate: 5-23-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08 ,

Sample Data

Location of Sample: Perimeter Well 17
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4CO.O) PI:

Notes ]

Remarks: SAS Sample Number: SF 9670
Tag Number: 6-015870
Station Location ID No.: AL-MW017-SB-01

Fig. No.: 5

Mechanical Analysis Data
• |

Sieve Size, mm Percent finer '
# 60 0.250 100.0
4 100 0.149 99.3
# 200 0.074 95.2 i

Hydrometer Analysis Data

Size, mm Percent finer
0.0307 54.3
0.0208 36,3
0.0126 23.7
0.0090 18.3 !
0.0065 14.7
0.0032 11.2
0.0013 9.4

Remarks: i

Fractional Components

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve ;
% + 3 in. = 0 . 0 I ' % GRAVEL = 0.0 % SAND:= . 4.8 i , j •
% SILT = 82.3 ;% CLAY = 12.9 . •

D85 =
D30 =
Cc =

0.06 D60=
0.0169 D15=
4.5499 Cu =

0..035 D50= 0.028
0.00667 D10= 0.00179
19.5884 '. ;

IZ
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GRAIN SIZE DISTRIBUTION TEST REPORT i
c

c -- c

j00 .a -, « - - ;> i * s ; '.' : £ . . ' •
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i
S £0
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^50
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U
S 4 0 !
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30

20 i

10
1

0

i :

. . .

r : .

i i. : : [ il

!

•I
t 1

: i

i ii
i . i

! *

i 1
j .

:

.

j ;

i ' :

I •

j :

200 109 10.0

•Tests;-: +3-v i /: GRAVEL
o! S ' 0.0 i 0.0

1 i i

: j i :
i • '.

! 1 i
i i

•:

UJa
\i \\
HiL

\ !

\
\

'X

^*N
•*• Brte

i

i

1

i

— ̂ - ''

1.0 9.1 0.01 0.001
GRAIN SIZE - mm

X SAND X SILT i X CLAY
4.8 82.3 ! 12.9 •

j

! ! - 1 - !

! LL I PI i HS5 D,£,0 i D50
01 | | i 0.03
i l l 1
i ! 1 i

°30 ! DIS
0.017 j 0.0067

|

Dl0 Cc
0.0013 4.55

1i
1

MATERIAL DESCRIPTION
0 LEAN CLAY

Project No.: 4122 94-0157
Project: EPA-SAS 88356-F-08
c Location: Perimeter Well 17

Date! 5-23-94

! 6RAIN SIZE DISTRIBUTION TEST REPORT

; TWIN CITY TESTING CORPORATION

USCS
CL

Cu
19.6

AASHTO
A-4<0.0>

Remarks:

SAS Sample Number:

SF 9670

Tag Numb er :

. 6-015870

13
Figure No. 5
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GRAIN SIZE DISTRIBUTION TEST DATA, Test No.: 6
.'_!_''.

[e: 5-23-94 |
Project No.: 4122 94-0157 '
Project: EPA-SAS 08356-F-08

. i._
Sample Data

Location of Sample: Perimeter Well 15
Sample Description: SANDY LEAN CLAY
USCS: CL LL:
AASHTO: A-410.0) PI:

Notes

Flemarks: SAS Sample Number: SF 9671
Tag Number: 6-015871
Station Location ID No.: AL-MW015-SB-01

Fig. No.: 6
i

Mechanical Analysis Data j

Sieve Size, mm Percent finer
* 10 2.000 100.0
* 20 0.840 95.2
* 40 0.420 83.5
t 60 0.250 75.8

100 0.149 72.3
0.074 69.9 1

Hydrometer Analysis Data i

Size, mm
0.0275
0.0181
0.0108
0.0078
0.0057
0.0029
0.0012

Percent finer
66.1
58.0
51.5
46.6
41.8
35.3
28.8

Remarks:

Fractional Compoaents

Gravel/Sand based on #4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 I % GRAVEL =
% SILT =29.7 %iCLAY = 40.2

0.0 % SAND = 30.1

D85 =
D30 =

0.45 D60=
0.0014

0.020 D50= 0.010
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SIZE DISTRIBUTION TEST REPORT
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i
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10.0 1.8

GRAIN SIZE -

iTest ;.•.; +3-v ;•; GRAVEL x SAND
Oi 6 ' 0.0 0.0 30.1

i i ; !

i ii
1

i l l 1 i -
; ! 1
• I I I ' I f ! ! ! !

T1^

\l

N

i

rk
ŝ^

0.1 0.01 0.001

mm

i X SILT i X CLAY
29.7 40.2 i

1 ' ;

| LL ! PI !
ci I i 0.

1 ! !
i i i

&35 1*60 ! D50 l_ D30
45 j 0.01 0.001

i i
i

MATERIAL DESCRIPTION

Dl5 DIIS Cc Cu

i

USCS J AASHTO
C SANDY LEAN CLAY

Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08
c Location: Perimeter Well 15

Date: 5-23-94
GRAIN SIZE DISTRIBUTION TEST REPORT

; TWIN CITY TESTING CORPORATION

CL A-4<0.0)

i

Remarks:
SAS Sample Number:

SF 9671
Tag Number:

6-015871

Fig ur e No . 6
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 7
i

e: 5-23-94
Project No.: 4122 94-0157 j
Project: EPA-SAS 08356-F-08

Sample Data J

Location of Sample: Interior Well 29
Sample Description: FAT CLAY
USCS: CH LL: !

AASHTO: A-4(0.0) PI:

Notes '

Remarks: SAS Sample Number: SF 9674
Tag Number: 6-015872 '
Station Location ID No.: AL-MW029-SB-01

Fig. No.: 7 !

Mechanical Analysis Data

Sieve Size, mm Percent finer
* 20 0 .840 100.0
* 40 0 . 4 2 0 9 7 . 7 ,
* 60 0 . 2 5 0 9 4 . 7
4 100 0 .149 9 2 . 9

-JL200 0 . 0 7 4 91 .4 :

^̂  . Hydrometer Analysis Data :

Remarks:.

Size, mm
0.0191
0.0121
0.0070
0.0050
0.0036
0.0019
0.0009

Percent
77.6
77.6

6

finer

77
76,
75,
70,
60,

Fractional Components

Gravel/Sand based 'on -4 sieve
Sand/Fines based on #200 sieve
% + 3 in. =• 0.0 % GRAVEL =
% SILT =15.0 %' CLAY =76.4

0.0 % SAND = 8.6 j
(% CLAY COLLOIDS = 62.3

D85 = 0.04

M-71
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• *

•"•"•(••tjv

1 :

1.0

GRAIN S

• i

i :
1 :

IZE -

X SAND
8.6

i 1

'K
^mm-.+i.

i

I ' '

l i '

i

T^S-* '\
!
;

i |

!

0.1 0.01 0.001

mm

i X SILT X CLAY .
15.0 i 76.4 =

< , ; - !

! ' l
I

: LL ! PI
Ci i

! ;

1 1-35 U60
i
i

i

!

! D50 ;
i I
1 |

i i

D30

MATERIAL DESCRIPTION

Dig Die i Cc ± CM
i 1 i •
i - 1 !
1 !

USCS AASHTO
O FAT CLAY

Project No.: 4122
Project: EPA-SAS
o Location: Inter

Date: 5-23-94

GRAIN SIZE

: TUIN CITY

94-0157
08356-F-08
ior Well 29

CH A-4O3.0::'

Remarks:

SAS Sample Number:

SF 9674

Tag Numb er :

6-015872
DISTRIBUTION TEST REPORT .-

TESTING CORPORATION JFigur-e HO.?

M-72-.---
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I

GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 8
..̂  ;LLL

fHe: 5-23-94 ' '
Project No.: 4122 94-0157 , !
Project: EPA-SAS 08356-F-08

i

Sample Data

Location of Sample: Perimeter Well 13
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4CO.O) PI:

Notes I ;

Remarks: SAS Sample N'umber: SF 9790
Tag Number: 6-014118
Station Location ID No.: AL-MW013-SB-01 ,

Fig. No.: 8

Mechanical Analysis Data '

Sieve Size, mm Percent finer
# 60 0.250 100.0
# 100 0.149 99.7
# 200 0.074 89.7 ' '

Hydrometer Analysis Data ,
i

Size, mm
0.0304
0.0204
0.0124
0.0089
0.0064
0.0032
0.0013

Percent finer
58.5
43.5
28.5
22.9
17.3
13.5
9.8

Remarks:

Fractional Components

Gravel/Sand based on 44 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 ! % GRAVEL = 0.0
% SILT =74.8 %'CLAY = 14.9

SAND = 10.3

D35= 0.06 D60= 0.032 D50= 0.024
D30 = 0.0132 D15= 0.00506 D10= 0.00135
Cc = 4.0738 Cu =' 23.4423

'/a
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SIZE DISTRIBUTION TEST REPORT
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1 1

I-i i
1 ! I
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I
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: i

I

'

l

:

:

|

• 1

l\l
I N
-

1

\l

\

j

10.0 1.0 0.1
GRAIN SIZE - mm

: +3'v ' X 3RAVEL i X SAND
0.0 0.0 i 10.3

\%

<

1

Fs*l•»:

i
. i

i

0.01 Q.001

X SILT i X CLAY
74 .8 14.9 i

! i
!

! LL

Ol

I
i

! PI !
i I
1 1

i 1

DS5 ! D60 ; ^50 1*30 j Dl5
1 I 0.02 I 0.813 10.0051

I ! 1
> ' i i

MATERIAL DESCRIPTION
0 LEAN CLAY

Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08
o Location: Perimeter Well 13

Date: 5-23-94
GRAIN SIZE DISTRIBUTION TEST REPORT

! TWIN CITY TESTING CORPORATION

Dl0 Cc CM
0.0013 4.07 i 23.4

i

USCS j AASHTO
CL A-4<0.0>

Remarks:

SAS Sample Number:

SF 9790

Tag Number:

6-014118

Figure No. 8 ^
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 9

fte: 5-23-94 '
oject No.: 4122 94-0157

Project: EPA-SAS 08356-F-08

Sample Data i

Location of Sample: Monitoring Well 1
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4(0.0) PI:

Notes ,

Remarks: SAS Sample Number: SF 9794 s
Tag Number: 6-014260
Station Location ID \o.: AL-MW001-SB-01

Fig. No. : 9

Mechanical Analysis Data

Sieve Size, mm Percent finer
* 60 0.250 100.0
= 100 0.149 99.5
s 200 0.074 97.7

Hydrometer Analysis Data l ;

Size, mm Percent finer
0.0278 70.2
0.0185 59.6
0..0111 49.0
0.0081 42.0 !
0.0058 38.4
0.0029 33.1
0.0012 27.9

Remarks: I

L J _' — '

Fractional Components I; | ! ,
— """;"" I ~~~< ~ ~|

Gravel/Sand based on =4 sieve |•. j i |
Sand/Fines based oh *200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 2.3
% SILT =60.5 %iCLAY = 3 7 . 2 :

D85 =
D30 =

0.05 D60 =
0.0018

0.019 D50= 0.012

M-75
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MATERIAL DESCRIPTION
0 LEAN CLAY

Project No.: 4122 94-0157
Project: EPA-SAS 0S356-F-08
o Location: Monitoring Well

Date: 5-23-94

1

GRAIN SIZE DISTRIBUTION TEST REPORT
; TWIN CITY TESTING CORPORATION

USCS i AASHTO
CL : A-4<0.0>

Remarks:

SAS Sample Number:

SF 9794

Tag Numb er :

6-014260

Fig u.r e No . '?
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i
==================================================!=======================:

GRAIN SIZE DISTRIBUTION TEST DlVTA Test N o . : 10

:e: 5-23-94 j
sroject N o . : 4122 94-0157
Project : EPA-SAS 08356-F-08
~ — — — ~~~~^^ — ~^~~^~^~ — ̂ ~^ — ~~~~ — — ~ —~~~~~~~~ — — ̂ —~~ — — ~ — ~ — — — — — — — — — ~ — — ZZ~~ — — — — — ~— — — — = -I
______ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ____!_________., ____—.____

Sample Data
_ _ ' _ _ _ _ — ™ — -

Location of Sample: Perimeter Well 7 10'-12.5'
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4(0.0) PI:

Notes :

i

Remarks: SAS Sample Number: SF 9795
Tag Number: 6-014754
Station Location ID No.: AL-MW007-SB-01

Fig. No.: 10

Mechanical Analysis Data

Sieve Size, mm Percent finer
* 60 0.250 100.0
* 100 0.149 99.5
=• 200 0.074 98. 1

^̂  Hydrometer Analysis Data '

9
Size, ram Percent finer
0.0262 81.9
0.0181 64.0
0.0109 55.0
0.0080 47.9
0.0058 40.8
0.0029 33.6
0.0012 28.2

Remarks:

Fractional Components

Sravel/Sand based on =4 sieve j ,
Sand/Fines based on £200 sieve
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 1.9 :

% SILT =59.6 %:CLAY =38.5 j

D85= 0.03 D60= : 0.016 D50= 0.009
D30= 0.0016

2.2,

M-77
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MATERIAL DESCRIPTION
0 LEAH CLAY

iproject No.: 4122 94-0157
Project: EPA-SAS 88356-F-08
o Location: Perimeter Well 7

|D*te: 5-23-94

i SRAIN SIZE

: TWIN CITY

10'-12.5'

i Dig Di0 ! C,: ! Cu

1 . I 1
1 ! 1
i i . 1

USCS j AASHTO
i CL A-4<:0.0>

DISTRIBUTION TEST REPORT

TESTING CORPORATION

Remarks:

SAS Sample Number:

SF 9795
i

Tag Number:

6-014754

Figure No. 10
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GRAIN SIZE DISTRIBUTION TEST DATA . Test Mo.: 11

IHke: 5-23-94
Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08

Sample Data

Location of Sample: Monitoring Well 32
Sample Description: SAND WITH SILT
USCS: SP-SM LL:
AASHTO: A-3 PI: __!__

Notes

Remarks: SAS Sample Number: SF 9798
Tag Number: 6-0158G5
Station Location ID No.: AL-MW032-SB-05

Fig. No.: 11 ' '

Mechanical Analysis Data

Sieve Size, mm Percent, finer
= 20 0.840 100.0
= -40 0.420 94. 1 .. !
= 60 0.250 58.8
= 100 0.149 23.8
= 200 0.074 9.1

™|̂  Hydrometer Analysis Data

FJemarks :

Size, mm
0.0351
0.0223
0.0129
0.0092
0.0065
0.0032
0.0013

Percent finer
6.1
5.2
4.3
3.4
2.5
1 .6
1.6

Fractional Components

•liravel /Sand based on =4 sieve
Sand/Fines based on ?200 sieve
°S + 3 in. = 0.0 % GRAVEL =
?.•; SILT = 6.9 % CLAY = 2.2

0.0 % SAND =90.9

D85 =
D30 =
--C =

0.36 D60= ;
0.1671 D.15 =
1.3122 Cu =

0.254 D50= 0.223
0.11561 D10= 0.083'
3.0339

M-79
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GRAIN SIZE DISTRIBUTION TEST REPORT
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c- 1
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0 SAND WITH

. 0.36 '
1
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MATERIAL

0

D60 D50 ! D30
.25 i 0.22 0.

l

: i

167

DESCRIPTION

SILT

'Project No.: 4122 94-0157
Project : EPA-SAS 08356-F-08
b Location: Monitoring Well
1
ii
I Date: 5-23-94

Di5 Die ' Cc Cn
!0. 1156 i0.0338 l 1.31' 3.6

i ! ' 1
i ' ! i

USCS M AASHTO

| SP-SM ; . A-3-

i i

32

Remarks! j

SAS Sample Number:

SF 9798

Ta-q Number:

_ 6-0 15865
GRAIN SIZE DISTRIBUTION TEST REPORT

TNIN CITY TESTING CORPORATION IIFiqure Ho. 11

11-80
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 12

5-23-94 ]

Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08 ;

Sample Data

Location of Sample: Interior Well 34
Sample Description: SAND WITH CLAY
USCS: SP-SC LL:
AASHTO: A-3 PI:

Notes

Remarks: SAS Sample Number: SFB 897
Tag Number: 6-015879
Station Location ID No.: AL-MW034-SB-04

'Fig. No.: 12

Mechanical Analysis Data

Sieve Size, mm Percent finer
* 20 0.840 100.0
4 40 0.420 96.0
= 60 0.250 51 .5
4 100 0.149 12.1
•̂k 200 0.074 6. 7

Hydrometer Analysis Data

Remarks:

Size, mm
0.0351
0.0223
0.0129
0.0092
0.0065
0.0032
0.0013

Percent finer
6.5
5 . 5
4 .6
3.6
3.6
3.6
3.6

Fractional Components

Gravel/Sand based on -4 sieve
Sand/Fines based on #200 sieve
% + 3 in. = 0.0 % GRAVEL =
% SILT = 3.1 % CLAY = 3.6

0.0 % SAND = 93.3

D85= 0.37 D60= 0.276 D50= 0.245
D30= 0.1884 D15= 0.15470 D10= 0.11337
Cc = 1.1350 Cu = 2.4322
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GRAIN SIZE DISTRIBUTION TEST REPORT
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MATERIAL DESCRIPTION USCS AASHTO
C SAND WITH CLAY SP-SC

' . l

Pro.ject No.: 4122 94-0157
Project: EPA-SAS Q8356-F-0S
c Location: Interior Well 34

iDate! 5-23-94

A-3

(Remarks:

i[SAS Sample Number:

|SFB 897

Tag Number:

li 6-315879
GRAIN SIZE DISTRIBUTION TEST REPORT i!

TUTW TTTV TPxTTNH rnRpriRpTTflN ilir-,,,,^ N,-, i-?' 2.7
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 13

Date: 5-23-94
Project No.: 4122 94-0157 i
Project: EPA-SAS 08356-F-08 : '
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =: = = = = = = = = = = = = = = p = = = = = = = = = = = = = = = = = = = = = = ,

Sample Data '

Location of Sample: Perimeter Well 21 ;
Sample Description: FAT CLAY
USCS: CH LL: ,
AASHTO: A-410.0) PI: i

Notes

Remarks: SAS Sample Number: SFB 895 '
Tag Number: 6-015698
Station Location ID N:o. : AL-MW021-SB-0! '

Fig. No.: 13

Mechanical Analysis Data !

Sieve Size, mm Percent finer
= 20 0.840 100.0
s 40 • 0.420 95.7 M
- 60 0.250 94.6 ;

•
= 1 0 0 0 . 1 4 9 9 3 . 7 ' I
= 200. O . C 7 4 9 3 . 0

Hydrometer Analysis Datai

Size, mm Percent finer
0.0237 90.8
0.0155 85.9 . i
0.0091 84.3 i
0.0065 82.6 ;
0.0046 81.0
0.0023 77.7 - . i ,
0.0011 63.0 !

Remarks: •' ' ,' ' i i \- \ \ : :

• ._.. 44___ji_______4
Fractional Components i I i

: i I .' I i ' . i
"'. T~~, n ~ ~ ' .

Gravel/Sand based on =4 sieve ! , , ' i
Sand/Fines based on £200 sieve j M , -
% + 3 in. = C.p % GRAVEL = 0.0 % SAND = 7.0' ''
% SILT = 1 1 . 7 % CLAY = 8 1 . 3 . i • i

D85 = 0.01

• M-83
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GRAIN SIZE DISTRIBUTION TEST REPORT
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\

i

j

8.081
i

1 X CLAY :
i 81.3

1

• 1

• LL PI

O ! !

1*35 D£0 ' E'50- ' ri30 ' DI
i i i >

5 : DIO
i

Cc ! Cu

; i | | ! . i

o FAT CLAY

i : i i

MATERIAL DESCRIPTION

-

'Project No.: 4122 94-8157 I
Project: EPA-SnS 38356-F-QS j
c Location: Perimeter Well 21 j

i
'D^ teJ 5— ̂ 3— 94 •

GRAIN SIZE DISTRIBUTION TEST REPORT -!l
TWIN CITY TESTING CORPORATION . -I

1

uses
CH

• ' i
AASh'TO

A-4<0.0>

Remarks:

SAS Sample Number:

SFB 895

Tag Number:

6-015698

-igure- No. 13 i
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GRAIN SIZE DISTRIBUTION TEST DA!TA Test No.: 14

Date: 5-23-94 •'
Project No.: 4122 94-0157 j
Project: EPA-SAS 08356-F-08 j

Sample Data

Location of Sample: Perimeter Well 10
Sample Description: SAND WITH CLAY ',
USCS: SP-SC LL:
AASHTO: A-2-410.4) PI:

Notes

Remarks: SAS Sample Number: SFB 896 ' '
Tag Number: 6-015699
Station Location ID No.: AL-MK010-SB-02 ,

Fig. No.: 14

Mechanical Analysis Data j

Sieve - Size, mm Percent finer
= 40 0.420 100.0 (

i GO 0.250 73.6
= 100 0.149 28.8
? 200 0.074 11.0 ;

Hydrometer Analysis Data

Remarks :

Size, mm
0.0345
0.0219
.0127
,0091
,0064
.0032

0
0
0,
0,
0, 0013

Per-cent finer
10.8
9.9
8.9
8.0
7.0
6.1
6. 1

Fractional Components

Gravel/Sand base'd on =4 sieve
Sand/Fines based on *20Q sieve
% + 3 in. = O.p % GRAVEL = 0.0
% SILT = 4.3 j % CLAY = 6.7

% SAND =89.0

D85= 0.30 D6;0= 0.209 D50= 0.187
D30= 0.1510 iD15= 0.08660 D10= 0.02331
Cc = 4.6827 ;Cu = 8.9640

M-85

ssavitch
00159.1032



GRAIN SIZE DISTRIBUTION TEST REPORT

100

200 100 10.0 1.0

GRAIN SIZE - mm
0.1 8.01 0.0:-:

GRAVEL X SAND SILT CLAY
14 0.0 0.0 89.0 4.3 6.7

1 1

' LL ; PI ; 1*35
c • i 8 . 3e

i Et60 ! D50
i 0.21 i 0.19

! D30 ! Bl5 ' DIR !
10.151 i0. 0866 l S . 0233 i

Cc ' c,.
4.68 i 9.H

: : : ; : 1 ; i j
; ;

MATERIAL
j SAND WITH CLAY

; !

DESCRIPTION

i i , i

i USCS-
, SP-SC

1
AASHTO

A-2-4C0.4
I

'Project No.; 4122 94-0157
'.Project: Erft-SAS QS356-F-SS
'o Location: Perimeter Well 10

'D*te! 5-23-94
GRAIN SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION

l lRemarksI
IjSAS Sample Number:

isFB 896
ij Tag Numb er :

j6-Q15699.
!!
ij
-Figure No. 14

M-86
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 15_ _ _ __ __ — -

Date: 5-23-94
Project No.: 4122 94-0157 ' ' [ ' l i
Project: EPA-SAS 08356-F-08 j

}

Sample Data i

Location of Sample: Interior Well 28 M
Sample Description: SAND WITH SILT !

USCS: SP-SM LL: ;
AASHTO: .4-2-4(0.3) PI:

Notes
— — — — — — — — »•—• — — — — .» — ••*• — — — « — — — — — .».— — — « — — » — • — .•.— — — — — — — — »__^._ — _ — ._ — — ̂ « — __».—. __.„.„—.._-—..»__.

Remarks: SAS Sample Number: SFB 893
Tag Number: 6-015887
Station Location ID No.: AL-MW028-SB-04

Fig . No. : 15

Mechanical Analysis Data'

Sieve Size, mm Percent finer
= 20 0.840 100.0
* 40 0.420 86.8
* 60 0.250 47.8
* 100 0.149 25.5
= 200 0.074 12.0

Hydrometer Analysis Data,

Remarks:

Size, mm
0.0345
0.0220
0.0128
0.0091
0 . 0065
0.0032
0.0013

Percent finer
10. G
8.8
7.9
6.9
6.0
5.1
5.1

Fractional Components

Gravel/Sand based on ~4 sieve
Sand/Fines based on £200 sieve
% + 3 in. = 0'. 0 % GRAVEL =
% SILT = 6.3 % CLAY = 5.7

0.0 % SAND = 88.'0

D85= 0.41 D60=
D30= 0.1710 i D15=
Cc = 3.2235 Cu =

0.298 D50= 0.259'
0.08570 D10= 0.03041
9.7949

32.
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GRAIN SIZE DISTRIBUTION TEST REPORT

i f

200 100 10.0 1.0

GRAIN SIZE - mm
8.1 0.01

Test.";' +3-'-' GRAUEL SAND SILT X CLAY
15 0.0 38.0 o. o 5.7

LL PI D60 j D50 D30 Dl5 : Die C,
0.41 i 0.30 i 0.26 J0.171 (0.0857 10.0304 i 3.23 i 9.'i

MATERIAL DESCRIPTION USCS AASHTO

SAND WITH SILT SP-SM i A-2-4<0.3

i

Project No.: 4122 94-015?
Project: EPA-SAS 88356-F-Q3
•:• Location: Interior Well 28

Dats! 5-23-94

ji Remarks;
ii
jjSAS Sample Number:

IJSFB 893
j j

jjTag Number:

JU-315SS7
GRAIN SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION !iFigure No. 1-
33

. M-88

ssavitch
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 16

5-23-94
No.: 4122 94-0157 . (

Project: EPA-SAS 0835G-F-08 :" i
__ ,
__

Sample Data

Location of Sample: Perimeter Well 19
Sample Description: LEAN CLAY
USCS: CL LL:
AASHTO: A-4(0.0) PI:

Notes_________________________________________ ___ ___________ i _________________ _ ______

Remarks: SAS Sample Number: SFB 892
Tag Number: 6-015888
Station Location ID No.: AL-MW01 9-SB-O 1

Fig. No. : 16
~ j-

Mechanical Analysis Data
________________________________________________________ L ____________ _________. i
:5ieve Size, mm Percent finer
~ 40 0.420 100.0
~ 60 0.250 99.1
- 100 .0.149 97.4
- 200 0.074 95.5

Hydrometer Analysis Data

Size, mm
0.0265
0.0181
0.0108
0.0079
0.0057
0.0029
0.0012

Percent
81.6
67.3
60.1
52.9
45.7
38.6
31.4

finer

emarks :

Fractional Comporielnt's
' .

r;avel/Sand based on -4 sieve
and/Fines based on =200 sieve
'+ 3 in. = 0.0 ;% GRAVEL = 0.0
SILT = 5 1 . 9 % CLAY = 43.6

35= 0.03 D60= i O . O l l D50= 0.001

% SANDU'1 4.5

M-89
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

90

vyy 1 yy 1 y . y 1.0

GRAIN
0.01 0.0£

IZE - mm

T*ii..'; +3'v ;•.• GRAVEL SAND .--: SILT CLAY
16 0.0 0.0 4.5 51.9 43.6

LL PI D30 I
0.01

MATERIAL DESCRIPTION USCS AASHTO

LEAN CLAY CL A-4<0.0>

h
Project No.: 4122 94-0157
Project: EPA-SAS Q8356-F-0S
o Location: Perimeter Well 19

Date: 5-23-94

.(Remarks:
ii
j|SAS Sample Number:

! SFB 892-

!Tag Number:

"6-315888
GRAIN SIZE DISTRIBUTION TEST REPORT

TNIN CITY TESTING CORPORATION ur* NO.I*

•M-90

ssavitch
00159.1037



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 17

Date: 5-23-94
Project No.: 4122 94-0157 f

Project: EPA-SAS 08356-F-08

j

Sample Data

Location of Sample: Interior Well 27
Sample Description: LEAN CLAY
USCS: CL LL: '
AASHTO: A-410.0) PI:

Notes

Remarks: SAS Sample Number: SFB 847 M
Tag Number: 6-015767
Station Location ID No.: AL-MW027-SB-04

Fig. No.: 17

Mechanical Analysis Data
_ _ _ _ _ — _ — _.. _ _ ' '

Sieve Size, mm Percent finer
= 100 0.149 100.0
4 200 0.074 98.8

Hydrometer Analysis Data !

Size, mm Percent finer
0.0265 81.1
0.0183 63.3
0.0112 50.8
0.0082 43.7
0.0059 38.3
0.0029 33.0
0.0013 27.6

Remarks:

Fractional Components i

Gravel/Sand based on $4 sieve i .
Sand/Fines based on #200 sieve \
% + 3 in. = 0.0 % GRAVEL = 0.0 % SAND = 1.2!
% SILT =62.3 % CLAY =36.5 ' ! ; , • ,

D85= 0.03 DGO=
D30= 0.0018 !

0.01' D50= 0.011

M-91
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

90

Area Codi
TELEPHONED

PLEASE CALL-
WILL CALL AGAIN

URGENTWANTS TD SEE YOU

RETURNED YOUR CAl

((Remarks:
!|
IjSAS Sample Number:

IJSFB 847

Tag Number:
DateJ 5-23-94 j6-915767

GRAIN SIZE DISTRIBUTION TEST REPORT

TNIN CITY TESTING CORPORATION
il

gure NO.I?

M-92

ssavitch
00159.1039



GRAIN SIZE DISTRIBUTION TEST (DATA ; Test No.: 18
! ! '

te: 5-23-94 !
reject No.: 4122 94-0157 i

Project: EPA-SAS 08356-F-08 j

____ _ _ __ _ _ _ _ _ _ _ ___ __ __ ___ _ __ ___ _j.____ __ __ __ ______— __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Sample Data

Location of Sample: Perimeter Well 2
Sample Description: CLAYEY SAND I
USCS: SC LL: i
AASHTO: A-2-4CO.O) PI: j

Notes ;

Remarks: SAS Sample Number: SFB 882 i
Tag Number: 6-015898 ' i
Station Location ID No.: AL-MW002-SB-02

Fig. No. : 18

Mechanical Analysis Data |

Sieve Size, mm Percent finer
- 40 0.420 100.0
4 60 0.250 87'. 9 ;
= 100 0.149 48.6
** 200 . 0.074 30.9 i

Hydrometer Analysis Data

Remarks:

Size, mm
0.0305
0.0197
0.0116
0.0083
0.0059
0.0029
0.0012

Percent finer

24.
21
20.
19
18.
15.

Fractional Components

Gravel/Sand based on = 4 sieve
Sand/Fines based on *200 sieve
% + 3 in. = 0.0 , % GRAVEL =
'% SILT =12.0 % CLAY = 1.8.9

0.0 SAND = 69.1

D85 =
D30 =

0.24 D60=
0.0585

0.174 D50= 0.152

O
M-93

ssavitch
00159.1040



GRAIN SIZE DISTRIBUTION TEST REPORT

100
f £

90 L
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I ! I
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°" < i i i ! ; I ! !•! I ! i 1 i | J \J
•"50 • i i i i i ' ' . i i i i i M i 1 1 M • i r*

, 1 1 ! : . ; j . i , i . i | | i l • i 1

: 1 ! ! 1 . l i I i i . 1 : ! 1 i l l ' :

20 , i i i i ! I I'i ; i i M i :| j ] . !
' I I I I ! I I 1 . - | 1 i ! , , 1 1 1 | i |

i i i ! I i ' ; i |.ii M i 1 j ;| ! ; ' : i i
10 i M i M ; i i 1 1 1 M i i M • 1 :

: i i M i : ' I j ! i I'M j i ' 1 ' i :
0 i i i i 1 ; i . ! i i h i i i i i :| 1 . 1 :
20U 100 10.0 1.0 0. ,

GRAIN SIZE - mm

Test , X +3-'-' ,•-.' GRAVEL : X SAND
o' 18 • 0.0 •• 0.13 ' 69.1

,

LL ; PI 1135 ' n,£.0 1150 : 1-39 | 1
oi i ' 6.24 i 0. 17 i 0.15 i 0.05S i

! : ' i : ! i
i ' i i i i

MATERIAL DESCRIPTION
0 CLAYEY SAND

'Project No.: 4122 94-3157
Project: EPA-SAS 08356-F-08
o Location: Perimeter Well 2

iDate.' 5-23-94

GRAIN SIZE DISTRIBUTION TEST REPORT
TLJTM rTTV TFSTTMft rnRPHRATION

': i i l l i

M I I I ! !
- in ; i
.̂ «̂»V • ! ! i M ! i

: ^> !̂! ! !
: i 1 1 1 !

1 i ' 1
'• j| !
: i i l ! I l

L 0.01 0.001

X SILT X CLAY j
12.0 : 18.9 i

i
!

15 I Die Cc j Cu

1 i 1
!

i i

USCS i AASHTO
SC j A-2-4O.0)

j
i

ilRem*j,rks:

SAS Sample Number:

SFB 882

Tag Numb er :

6-015898

39
Pi anK-c, Hr,_ IR •*

M-94

ssavitch
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 19

5-23-94
t No.: 4122 94-0157

Project: EPA-SAS 0835G-F-08

Sample Data

Location of Sample: Interior Well 38
Sample Description: FAT CLAY WITH SAND
USCS: CH LL:
AASHTO: A-4(0.0) PI:

Notes

Remarks: SAS Sample Number: SFB 891
Tag Number: 6-014498
Station Location ID No.: AL-MW038-SB-05

Fig. No. : 19

Mechanical Analysis Data

S ieve
r

z

i

r
r

M

10
20
40
60
100
,200

Size, mm
2.000
0.840
0.420
0.250
0. 149
0.074

Percent
100.0
93.9
88. 1
81.8
78.2
74.5

finer

Hydrometer Analysis Data

Size, mm
0.0198
0.0129
0.0077
0.0056
0.0041
0.0022
0.0010

Percent finer
62.4
60.6
58.7
56.9
55.0
48. 5
38.4

Remarks :

Fractional Components

Gravel/Sand based on i4 sieve
Sa,nd/Fines based on £200 sieve
% .+ 3 in. = 0.0 % GRAVEL =
% SILT =18.2 % CLAY =56.3

D85 = 0.32 D60= 0.010 D50=

0.0 % SAND = 2 5 . 5
(% CLAY COLLOIDS = 38.\4)

0.002

M-95
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GRAIN SIZE DISTRIBUTION TEST REPORT
j i i
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; |
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• I :!
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U N I ! J l l
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M i l l ! 1
M| ! 1 1 i
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MM i ii i i
M M ! 1
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M i l iN, i !

li MX !
h I i !\;
M i l | i
HIM i1 1 1 1 i : i

li! i i i !
H M i i i <
i 1 i ; l '.

I I I

M i l l i
i i M i i ' i

Ml | | ! i
I l i i ! , • !

0.1 0.01 0.001

- mm

! X SILT ; X CLAY
; 18.2 • 56.3 • i

: - !

. ; 1 , | !

i
1

! LL : PI ! D.35 :

c i i i y . 3_! i
' i i i
! i i i

Hf.0 ! BSQ '
i 0.90 !

I !

1 ;

D30 | DIS ! DIQ | C,- CM

! i 1 i 1
! i ! 1 i
i i i i i

MATERIAL DESCRIPTION
0 FAT CLAY WITH SAND

Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08
o Location: Interior Well 38

Date: 5-23-94

I USCS 1 AASHTO j
CH 1

|

H-4<0.0> j
l

Fi Remarks: i
t

SAS Sample Number: |

ISFB 891 !

i Tag Number: I

J 6-0 14498 I
i GRAIN SIZE DISTRIBUTION TEST REPORT !! !
; TWIN CITY TESTING CORPORATION (Figure NO. i? ^/ !

.M-96
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GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 20

5-23-94 '!'''
No.: 4122 94-0157 : ,

Project: EPA-SAS 08356-F-08 i

Sample Data

Location of Sample: Perimeter Well 4 62' bgs |
Sample Description: CLAYEY SAND l

USCS: SC LL:
AASHTO: A-4(0.0) PI: 1
_____________________________________________________ _i_

_ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ ^

Notes

Remarks : SAS Sample Number: SFB 854
Tag Number: 6-015900
Station Location ID No.: AL-MW004-SB-02

Fig. No. : 20___ _ _ _ _ _ _______ __ ______ j.

Mechanical Analysis Data :

" r
Sieve Size, mm Percent finer
.? 40 0.420 100.0
4 60 0.250 99.3
•f 100 0.149 74.5
*? 200 0.074 43.5

>̂̂  Hydrometer Analysis Data

Size, mm Percent finer
0.0289 33.3
0.0190 28.8
0.0113 25.1
0.0081 23.3
0.0058 21.4 !
0.0029 19.6
0.00.12 17.8 :

Remarks : j
i !
1 ' i

1 Fractional Components ; !
I ' ! '

Gravel/Sand based on =4 sieve i
Sjand/Fines based on #200 sieve I
% . + 3 in. = 0.0 I % GRAVEL = 0.0 % SAND =56.5
%; SILT = 22.7 %iCLAY =20.8 M

D85=
D30=

0.19 D60=
0.0211

0.113 D50= 0.090

-O
M-97
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GRAIN SIZE DISTRIBUTION TEST REPORT

100

90

LL 1*35 D50 D30 | Die j Cc

0.19 i 0.11 i 0.09 8.021

1

MATERIAL DESCRIPTION USC AASHTO
0 CLAYEY SAND A-4<0.8>

Project No.: 4122 94-0157
Project: EPA-SAS 08356-F-08
a Location: Perimeter Well 4 62' b&s

Date: 5-23-94
GRAIN SIZE DISTRIBUTION TEST REPORT

TWIN CITY TESTING CORPORATION

Remarks:
SAS Sample Number:

SFB 854
Tag Number:

6-015900

i!Figure Ho. 20

M-98

ssavitch
00159.1045



ATEG Associates, Inc.
^SSBf Particle Size Analysis

•7*0

File No. GS

Ife -C/zIc, /••p ^ /*;> I'll/
i

•reject No.: 21- D^ -*•?'•/ • t f2 /? f^ <

reject: 5A*i E Kt ' ̂  O ̂

<•- Q L ^ r.ocation of Sample: jf~ " b j '

ample Description:
*

'SCS Class: Dry Sample & Tare wt.: _?O ' • *? 3

--\SHTO Class: Tare No.: Tare wu $17~1

:quid Limit: Wash data? Y / N
Washed Sample & Tare wtj

asticicv Indcoc
Tare No.: Tare wt.:

e marks ^
nc. 1: (Client) 'vA/u (J-M-J f.^.-t Split Sample ,

& Tare wt.: / .) 5 • v 1
"ie: n*

Tare No.: 1 "5 r

nCi j;
Tarewt.: iul *<->

ie 4: (Sample No.) W *•>!!(=,

.g. No.: Spec. Set? Y / N Spec. Set No.:
J.H.,kniul Analysis? Y / N Uncalculated? Y / N

1 Size

•L5-

1.0-
.75*

S"

375-
I
1 '. ***

#8

*in

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

/0~).<j(o

(c~J- 4 3
. ~) __

/iV /.7 /

/o?- 5"_i
/D7. 3D
. (, -j/

f Oi • to

//o. 5G

Finer

c-̂ O

oeter Analysis? Y / N UncaJculated? Y / N
+10?: Rounded - Angular Hard - Soft - Weathered

-#10:
eight of hydrometer sample (g): JO -0*7

ie hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: 2^'.^

Dry wt SL Tare: r}l-1J'-t

Tare No.: Tare wt.: / / .34

Hygroscopic Moisture:
jto. Temp. Correction? Y / N !
Y : I f N :

Correcuon at 2CP: i

1)
' 2)

1 3)

eniscus Correction: 0 Spec. Grav.:

.pe of Hydrometer? 152H? Y
:.z Effective Depth Shown? Y

Temp. Comp. Correct.

_(17 if not tested)

Graduate No.: o^

(Time)

9-tf
1:37;
•1:̂ 0 !

T.SD 1
A . r £
5 "̂  •'

».is
U-.M.
l-.«

Elapse
Time
(min)

0

2

• :! 5

• j " '

30

60

.250

;1440

Hydrometer No.: /?(?:}G

Temp.

7cf^f i ;

>c<r »*

7v).|<rf
TuC
>t?'id r

?oJ5M;
!.

IQ
r

/ 7 ;

Actual
Reading

Q

%.

3^
l¥ '
34

34
U
b

Diam.
(mm) Finer

Print test summary? Y [/ N

M-99

ssavitch
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ATEC Associates, Inc.
Particle Size Analysis

File No. GS

-ate: S / M W

roject No.: 21- 02 -^ - V £ / J O

-ojcct: $£-S o ?'

Dcation of Sample:

imple Description:

SCS Class:

\SHTO Class:

3uid Limit:

-marks
.e 1: (Client) ,JiLf^ t

0 T.

:: 3:

£ 4: (Sample No.)

_:. No.: Spec.
•chanical Analysis? Y /

\"X-» - F- ol

5r ^feS"-

Dry Sample & Tare wt.: / '3?- 1 1

Tare No.: Tare wt.: 2*4*3

Wash data? Y / N
Washed Sample &. Tare wt.:

Tare No.: Tare wtj

£»,.£ (/'£**• Split Sample
& Tare wt.: ^^.^^

.
Tare No.: 1 5

Tare wt.: / /O - bt>
t7)C/'')??t

Set? Y / N Spec. Set No.: Grb>S»
N Uncalculated? Y / N AlISc cXe^"<>

Size

IJ"

LO-

.75"

s-
375-

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—
- —

•—
<j ",J.f2_

•r^-/^
(,£,.10

£•7.23

<?/.^v
/ /?-34

/ l^-c-7

/38--33
/3i./i
y33-95
/35./.1
/37.7g

Finer

.•drometsr Analysis? Y / N Uncalculated? Y / N

-#10:
jight of hydrometer sample (g): 3 ̂ ' **»

' hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: 31,, V /

•t-10?: 'founded'-- A^gulaf (Hare) - Soft - Weathered

Graduate No.: \ / Hydrometer No.:

Dry wt & Tare: ^S-S I

Tare No.: 351 Tare wt.:

Hygroscopic Moisture: u>. 1
:to. Temp. Correction? Y / N
Y : If N :

Correction at 2(f:
1)
2)
3)

Temp. Comp. Correct.

5)

;niscus Correction: 0 Spec. Grav.:

pe of Hydrometer? 152H? Y
; Effective Depth Shown? Y

(2.7 if not tested)

"•/?

(Time)

S-IZ,

S-m
2-.n
<s-.-n
%>M2.

^:il

ll--l^

-^:ll

Elapse
Tune
(min)

0

2

5

15

30

60

250

1440

Temp.
<°C)

3>-V

?)-r
>?.-r
39-C

}>.r
23
.??:<
;j-r

Actual
Reading

D

>1

1C

'I*

f l

n

r̂t

Diam.
(mm)

%
Finer

'j"/i/t7V

Print test summary? Y / N

M-l 00.

ssavitch
00159.1047



ATEC Associates, Inc.
Particle Size Analysis

File No. GS

I^^B \ 1 1__ (£7 >•/

aject No.: 21- 0^1 - *?'/ - t/Zr-5O

•Jiea- 5A<, £-<£>- F~o^

*€• a- ~1cation of Sample: ^ r Y&* /

:nple Description: j

'.CS Class: Dry Sample & Tare wt.: /73. /O i

(.SHTO Class: Tare No.: Tare wt.: W • S3

:uid Limit: Wash data? Y / N
Washed Sample & Tare wtj

Tare No.: Tare wt.:
31 arks /i .
.-. 1: (Client) /tfy'* UW' \J\Cn Split Sample -, „ n

&Tarewt.: / 'C/- 30
.. •*•>.

Tare No.: D ̂
;; 3:

Tare wt.: JJ3-^Q_
• 4: (Sample No.) *~lu.O } } U

.., No.: Spec. Set? Y / N Spec. Set No.: ' 6-U^ v

-••knical Analvsis? Y / N Uncalculated? Y / N W^' '̂ '"^^

Size

'is-
i.o-
.75"

3"

, -575"

#4

1 #8

^in

#16

#30

,#40

#50

#80

#100

#200

Cumm. WL
Retained

—

—

—

3S-7o^

V?.?i

a-3i
~ll <'S/**' ' /

/ J/ ' .^S
/ ??-9-V

•1 ul/v J. 4,_>

/V 5"- ff f
' W* T 1 _/

. *-^ (""i

/TW.5/

Finer

i

Analysis? Y/N Uncalculated? Y / N

-#10:
_

::ght of hydrometer sample (g): ?'->• 0 5

: hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: ?

Dry wt & Tare: ^^-A"

Tare No.: ^jV^ Tare wt.: / 1-'7 3

Hygroscopic Moisture:
-.0. Temp. Correction? Y •/ N |
:": If N :

Correction at 20°:
1)
2)
3)
4)
5)

niscus Correction: 0 Spec. Grav.:

-se of Hydrometer? 152H? Y
j Effective Depth Shown? Y

Temp. Comp. Correct.

_(2.7 if not tested)

-t- 10?: /Rounded ^Xnguj^r / Hard - Soft - Weathered

Graduate No.: Y) / I n Hydrometer No.: •^o-t'71-*)

(Time)

«?•-«,

% M % '

•s-.ii '

•r-\i
•8-.MU

^:ito

ll-lt,

%:iU

Elapse
Tune
(min)

0

• 2

5

15

30

60

250

1440

Temp.
(°-±)

i
. l

5) •«: i

»,r
^T;,
"•,<• -
>ir!.
J5
2>--i

>rr

Actual
Reading

O

(7
/ 5 I :
/3
/a
I I
4
«

Diam.
(mm)

%
Finer

i

Print test summary? Y / J N

M-101

ssavitch
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ATEC Associates, Inc.
Particle Size Analysis

File No. GS 2-tT . A

ate: Y / J H I

•ojcct No.: 21- 0 J" -*?<•/ - ylllO

oject: *7,1C $Kl- r -oV

Cc -

mple Description:
;

;CS Class: Dry Sample & Tare wt.: / ? 7 •?S5

.SHTO Class: Tare No.: Tare WL: 2«/-S«/

juid Limit: Wash data? Y / N
Washed Sample & Tare wt.:

•sticiry Index:
Tare No.: Tare wt.:

marks .
; 1: (Client) f&A ^ Lr^.o L/t4L<. Split Sample

' & Tare wt.: / / / - >U
a 1.

Tare No.: S^
• 3-

Tarewt.: JfJ^'^-
• 4: (Sample No.) *? V0 2 ? <•

.. No.: Spec. Set? Y / N Spec. Set No.: Ma^ Y
 Wt;-

jchanical Analysis? Y / N Uncalculated? Y / N .M*.̂  ''

Size

1.5"

1.0"

.75-

J"

•575-

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Ciimrn. WL
Retained

—

— —_ .
j j-(»tf

w </<?'
6/..V
7-7V6
^«/.*?8

,

/J2.O$
/?5»-32

y /7 • o

/ ^fri** / /

/ Vb fi
i <.') ~\y1 j* • J O

/ 5^> 7(9

Finer

drometer Analysis? Y / N Uncalculated? Y / N

-#10: ,.
:ight of hydrometer sample (g): ?0 -°T Graduate No.:

-- Soft - Weathered

Hydrometer No.:

: hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: 3. 2 . 31

Tarewt.:

Hygroscopic Moisture:
;o. Temp. Correction? Y / N

Y : If N :
Correction at 20°:

D
2)
3)
4)
5)

:niscus Correction: 0 Spec. Grav.:

pe of Hydrometer? 152H? Y
: Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

-

(Time)

^'-\<*.

-<>;%l

-)ai

1-.)w

1-.Hf7

^.S

u:a-i
T-I-S

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
<°Q

70- T

>c.<

>tC

>o-C
oo-r
^J4)
,?0

n

Actual
Reading

O

/}

/3L

11

10
q
i
n

Diam.
(mm)

%
Finer

Print test summary? Y / N

M-l 02

ssavitch
00159.1049



ATEG Associates, Inc.w Particle Size Analysis
I71/

File No. GS

•ate: S^/fif

rojcct No.: 21- C-2 - ^L/ . ^fa/fL?

roject: )A> 2 ̂ f(t>' f~~ O *f

.̂

jsiple Description:

SCS Class: Dry Sample & Tare WL: / "}(, . L 1

ASHTO Class: Tare No.: Tare WL: M-W

.quid Limit: Wash data? Y / N
Washed Sample & Tare wtj

ai.ticiry Index:
Tare No.: Tare WL:

^rnarks .
-.e 1: (Client) /CL*. U-VP './«*•'' Split Sample

&TarewL: M/-73
ic 2: ^

Tare No.: Ti J
^

Tare wt.: /P*-/.n
ie 4: (Sample No.) W.Otyd

« : Spec. Set? Y / N Spec. Set No.:
inl Analvcie'' V / IM T Inralrri1atr-H'> Y / N f vlltlS I

eter Analysis? Y / N Uncalculated? Y / N /-N. — s ,3/ -

Size

L5"

LO"

.75-

_»"

'375"

#4

#8

inn

#16

#30

#40

#50

#80
i
#100

#200

1 /f^T ^

Cumm. WL
Retained

— .

—
•M*

3 2-0 1/* * • * • * • ~7

C/^' fc/

*-7-?2
^

I>*-lr»T

/ .J'-f Cs*?

/?*V.£3
y 2-7 <r -)/ 3 '• 3 /

/•-//. -3 /

/ *v7-7 Z-
/<•*) <,~i

/57 6,t// *-.» ̂

%
Finer

1

eight of hydrometer sample (g): $O.O$ Graduate No.: 3

se hygroscopic moisture correction? Y / N
I f Y : Moist wt. & Tare: 2<i./V

Dry wt & Tare: ^ ̂

Tare No.: ?*// Tare wt.: / / - 7 ( _ >

Hygroscopic Moisture: *J • '
.uici. Temp. Correction? Y / N j
Y : I f N :

1 Correction at 2CP : ' ' Temp- Comp. Correct.

! 2)
1 3)

Icniiscus Correction: 0 Spec. Grav.: (2.7 if not tested)
j /\ . 0 a f

(Time)

-)t|\-

•v.n
0;*W ; :

!

i

: >«t.S i[
1

14. x **\ 1

M1'-^!

Elapse
Time
(min)

0

i , '2

i:
; ;

1 "5

i,15,

! ; , i H > ,
' ,
i j
' l !

1 1 1
250

1440
. .

Hydrometer No.: fit^b

Temp.
fC)

W<{

$*

3d
7c

I . I
•^

1 '

^!<
}.

.^

>l
'•i

_„ '. _ , ,.. „ ,, , f u l f i l - i Print, test summary? Y / Nsf Fffrfiive Denih Shown? Y C/S/4/*/ i ' • ' '

Actual
Reading

0

!̂
,!:'&

' : ' ; • ( • ,
!",lb
! M/b
1 :'"°\

i ,

1 -'^!!'

Diam.
(mm) Fmer

' ' M 1 ;

M-103 /

ssavitch
00159.1050



ATEC Associates, Inc.
Particle Size Analysis

File No. GS

Date: \ /<W<W

Project No.: 21- 01 -<•?*/ - Vi/^O

Project: 5/-S ??•*"*»- /r-<?V

Sample Description:
*

USCS Class: Dry Sample & Tare wt.: / ")if H

^SHTO Class: Tare No.: Tarewt.: >•/•£?

-iquid Limit: Wash data? Y / N
Washed Sample & Tare wt.:

Tare No.: Tare wt.:
_ .

line 1: (Client) lO~ 1 C^-rj U(&*. Split Sample
' & Tarewt.: / ^ 4 - C ' 1

:ine 2: ,
Tare No.: ) <*

m, "I

Tarewt.: (li<-\
line 4: (Sample No.) ^Y0?7t

Fie. No.: Spec. Set? Y / N Spec. Set No.:
Mechanical Analvsis? Y / N Uncalculated? Y / N M«- c^1*""

Size

L5-

LO"

.75-

^*

V7S*

#4

#8

*m

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—
—•••"

~~

3/ -n
<•/•?-?<*
tf.LTL
f—. OQ

' • 5? -9 5"
/^.S7
/ -3 - G O/ 3 W - 5 T

/3S .9U
/wV .29

/ lV< *9*B

/V,y-9Z

%
Finer

Hydrometer Analysis? Y / N Uncakulated? Y / N

'c -#10:
Weight of hydrometer sample (g): $'J • G ">

-i-lO?: l^ounde^ --/Angular /'Hard r- Soft - Weathered
^ ' \—Z^ ^ '

Graduate No.: .3^- Hydrometer No.: ^70-

Use hygroscopic moisture correction? Y / N
If Y : Moist wt. &. Tare: j 'V. */£>

Dry wt & Tare:

Tare No.: IO~~] Tare wt.:

Hygroscopic Moisture:
Auto. Temp. Correction? Y / N
I f Y : I f N :

Correction at 2(P : Temp. Comp. Correct,
1)
2)
3)
4)
5)

Meniscus Correction: 0 Spec. Grav.:

Type of Hydrometer? 152H? Y
Use Effective Depth Shown? Y

(2.7 if not tested)

(Time)

S>-c%
•V-ic

Q'-X1)

%:l^

i'%

^»c4

U:t%

^-•cS

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
<°C)

?3.<"

7-5--T

w.-r
» r
w.r
a?
2-VS
a).r

Actual
Reading

O

1^

\\

10
%
».
1
(c

Diam.
(mm)

%
Finer

Print test summary? Y / N

. M-104

ssavitch
00159.1051



ATEG Associates, Inc.
Particle Size Analysis

File No. GS

bate: f k /<? *-/

Project No.: 21- O'l - *?S - % 7J ?C7

Project: 5.4<, ft ft - P- O*W

-ocation of Sample: **3 r 7 » 3 J

iample Description:

USCS Class:

AASHTO Qass:

_iquid Limit:

alasticity Index:

Remarks
line 1: (Client) /UUL,A, Lif\a (Ju^,

line 2:

line 3:

line 4: (Sample No.) 7^ 87 J,iy

• No.: Spec. Set? Y / N Spec Set
TOchanical Analvsis? Y / N Uncalculated? Y

'

'

Dry Sample & Tare wtj / vt .f3 '••

Tare No.: Tare wt.: 2 V. £3i

Wash data? Y / N
Washed Sample & Tare wt.:

1
Tare No.: Tare wt.: ;

Split Sample
& Tare WL: /(o$ • b "7

^ i i
Tare No.: ^ ">

Tare wt.: / Jy . $3.
. ._. i

No.: W«*>
/ N WM'I'- (>'-v"r'*%

! Size

L5"

LO"

.75-

_r
375"

1 #4

#8

, #10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—-=,

—27.2-

l*-ft

L'J-72
1?.3~7
}?-'l$

<lo-<*i
/3<?.29

/^3.5C
/yi. ? j
/ <') "j'/
/*<//£
/5T7S

Finer

i

Hydrometer Analysis? Y / N Uncalculated? Y / N

~~e -#10: _
Weight of hydrometer sample (g): /tJ-O^i

- Xngular/ Mard>-ard>- Soft - Weathered

Use hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: 3la. 0~i

Dry wt & Tare:

Tare No.:

2 * 3 / 1

Tarewt.:

Temp. Copip, Correct.

Hygroscopic Moisture: 7-O
Auto. Temp. Correction? Y •/ N
I f Y : i I f N :

Correction at 2Cf:
1)

, 2)
3)

i 4)
5)

Meniscus Correction: 0 Spec. Grav.: (2.7 if not tested)

Type of Hydrometer? 152H? Y (jMp'J 4<U.<- b
JJsc Effective Depth Shown? Y _/ i.

Graduate No.:

(Tune)

*H !!

•JMt;|j
' . I I ' 1

*i •*• i C '

i 1

*Tf* 7.**)

t-MH1

. -2i^^/!;!
i^i^ii
!W

Elapse
Tune
(min)

0

' . 2

5

15

, 30

60

250

v 1440

UJ ! Hydrometer No.: <?0-b')'*'-S
1 !
Temp.

I

• , 1 1

1

!'^:T
" 1 ,

!>!> - :
1 l .:!•''•'

$*r

V'

&i ;

Hl-^

Actual
Reading

M"o

/^/ z | . .
/O;

1̂ i

• ^ :
1;

Diam.
(mm)

i
i

Finer

Print test summary? |Y./ N

M-l 05

ssavitch
00159.1052



ATEG Associates, Inc.
Particle Size Analysis

177

File No. GS

•ate: \1<-IT1

reject No.: 21- Ol - <?4 - <-/,!/?_>

reject: *S A- -j SlCL -r-01-/

Dcation of Sample: "5 F *?t ^ s

imple Description;

SCS Class: Dry Sample & Tare wt.: / 7 ? 3O

ASHTO Class: Tare No.: Tare wt.: •31-/ if*"/

.quid Limit: Wash data? Y / N
Washed Sample & Tare wt.:

lasticirv Index:
Tare No.: Tare wt.:

.smarks ,, , ,
ne 1: (Client) /J<t >. O-s^rj ist/j*.. Split Sample ^

& Tare wt.: / /O • ) ^
ne 2:

Tare No.: fo =X
ne 3:

Tarewt.: / >33u
ne 4: (Sample No.) <' '/•."> ? ? '̂

ig. No.: Spec Set? Y / N Spec Set No.: G-laiS v

lechanidl Analysis? Y / N Uncalculated? Y / N ^,,0 r-tW.-j

Size

u-
LO"

.75"

-T

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—

—m<v
•V' -V3
6/-ff
W
?o. J*/
/3L:-o3
/?-, -75

/W.SV
/W. 7*9

/ V?-/ 5
/YD-7?
/Wtf

Finer

•ydrometer Analysis? Y / N Uncalculated? Y / N —»'—••• /—-^ —*^
-t-10?: Rounjlid -^ngijjiar -Qard - Soft - Weathered

- _
•-eight of hydrometer sample (g): 5^-° V Graduate No.: Hydrometer No.:

se hygroscopic moisture correction? Y / N
I f Y : Moist wt. & Tare:

Dry wt & Tare:

Tare No.: Tarewt.: // T3

Hygroscopic Moisture: 5-7
\uto. Temp. Correction? Y / N
r Y : If N :

Corrccdon at 2ff":
D
2)
3)

Temp. Comp. Correct.

5)

.lentscus Correction: 0 Spec Grav.:

rype of Hydrometer? 152H? Y
Jsc Effective Depth Shown? Y

(2.7 if not tested)

(Time)

•8-18

•j:2o

S-.Ll

%--^

S'-^

^•.i-s

tZ-lSr

%:i*i

Elapse
Tune
(min)

0

2

5

15

30

60

250

1440

Temp.
<°C)

D)--
»-C

»-r
»-C

W.-T

23

i?-s
;j-r

Actual
Reading

O

»

\(o

13
/A
/ I
9
g

Diam.
(mm)

%
Finer

Print test summary? Y / N

M-I06

ssavitch
00159.1053



ATEG Associates, Inc. Ill
Particle Size Analysis

l File No. GS

Date: 1 i • J f T f

"reject No.: 21-01 - ̂ f

'reject: 54-*> 53^

..ocation of Sample: 5 <~

- (JJ/lb

- H-C? 1 /

ffcff :

ample Description:

.JSCS Class:

u\SHTO Class:

..iquid Limit:

''lasticity Index:

Remarks
ine 1: (Client) /5-t n. Cuv.

ine 2:

.tnc 3:

ine 4: (Sample No.) "9 '-V

ft o.: Spec Set?
mical Analysis? Y / N

Dry Sample & Tare wt.: / / G . 7~7

Tare No.: Tare WL: ^t/.,?"5 ,

Wash data? Y / N
Washed Sample & Tare wt.:

Tare No.: Tare wt.:

fl 'ArCrx Split Sample
& Tare WL: / /(3-W

Tare No.: %'

Tarewt.: / Z 2 - O _ _
f O * 5 T « p

Y / N Spec. Set No.: ^ . rjsWs

Uncalculated? Y / N (I****

, Size

1.5"

: 1.0"

• .75"

; . -5"

375-

i . # 4

#8

' #10

i #16

#30

#40

#50

#80

, #100

#200

Ciimm. WL
Retained

—

—
24. ll

3c?-/7
</0.9 3

W-ob
^63$
/^5".39
/38-W
/H.3-V
/?<7.4/
j/ J 1 • ** O

/ ^ J - ̂  r^l-)

/S?-?^

Finer

i-lydrometer Analysis? Y / N Uncalculated? Y / N

_

•Veighi of hydrometer sample (g): jO •

+ 10?: j^oundecV -/-^ujar (fTanl - Soft - Weathered

Graduate No.: ffj \ , Hydrometer No.:

Jse hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: ^-J . f O

Dry wt & Tare: r>I.U~)

Tare No.: ^08 Tare wt.: //• 66

Hygroscopic Moisture: 3- 3
Auto. Temp. Correction? Y /'N
I f Y : : I f N :

Correction at 20°: ' T_ernp. Comp. Correct.

2)
3)
4)
5)

1 ! ;

Meniscus Correction: 0 Spec. Grav.: (17 if not tested) ;

T«n» nf Uur ' rnfnvfrr? 1 <I7H7 , . Y /Ir.,-'. V jt/lCjuJ**

(Time)

1;>,

•)VJ.^ i
• I

">^.

.-)i-f» .'

<V-v ;
i r >

- ' r u V1 , ..! . i 1

Elapse
Time
(min)

0

2

5

15

30

i -50

i ; | 2 5 0

1440

Temp.

! 1 • ̂

"W

'$<

•i-jcjir
:ia-r
!^.^- ,

ii^i
i f f i

Actual
Reading

D ,

i ' 1 / ^ !

IM

, )>;
!/^r

I
1

i j
6

iQ

Diam.
(mm)

,

!

Finer

L'sc Effective Depth Shown? Y
Print test' summary?

M-l 07

ssavitch
00159.1054



ATEC Associates, Inc.
Particle Size Analysis

171

File No. GS

Date:

Project No.: 21-J-Q

Project: -?"fr?

Location of Sample:

Sample Description:

USCS Class:

Class:

_iquid Limit:

Dry Sample & Tare wt.: / \L>.2'\t>

Tare No.: Tare wt.: 1* -̂J *

Plasticity Index:

Remarks
.ine 1: (Client)_

Wash data? Y/N
Washed Sample & Tare wtj

Tare No.: Tare WL:

"~J

.ine 2:

.ine 3:

Split Sample
& Tare WL:

Tare No.:

Tare wt.:
.ine 4: (Sample No.)

Fig. No.: Spec Set? Y / N Spec Set No.:
Mechanical Analysis? Y / N Uncalculated? Y / N ~
Hydrometer Analysis? Y / N Uncalculated? Y / N

-0 -#10: .
-Veight of hydrometer sample (g): 5^-P<f

Size

1.5"

LO"

.75"

_T

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—

—

•—

n-w
33-13
3S-7J
V^-vy
^4-7-y
/^.o?
/3c).<//
/3V-4S
IVC~(3<.

vr/.^-v
/rt-s'-y
/i>).0?

%
Finer

•t-10?: ji'loundecV'- .Angular vflard 4- Soft - Weathered
V__— ' v — 2^- v. — --

« <^~Graduate No^ Hydrometer No.:

Use hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: >Q

•>*SDry wt & Tare:

Tare No.: /$V Tare wt.: /'0.7O

Hygroscopic Moisture: J- 3
Auto. Temp. Correction? Y / N
i f Y : I f N :

Correction at 2£f:
1)
2)
3)

Temp. Comp. Correct.

Meniscus Correction: 0 Spec Gray.:

Type of Hydrometer? 152H? Y
Use Effective Depth Shown? Y

(2.7 if not tested)

(Time)

•)^

n=is
-)-A-i

^>:-)<i

W

X--^

U-.',1)

1:X^

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
<°Q

fcr
P t f C

vr
>oVT

Tt? r
^0-5
'To

n

Actual
Reading

D
Ito
!M
i^

1^
11
l \
U

Diam.
(mm)

%
Finer

Print test summary? Y / N

. M-106

ssavitch
00159.1055



ATEG Associates, Inc.
Particle Size Analysis

File No. GS

'aiie: > i J i (*-/

reject No.: 21- Ol - 3<i - V2/3o

reject: 5* A- "5 *v "*)*)<» - i^-W-f

ouation of Sample: *7 / " ^ •* '*'-'

unple Description:

SCS Class:

-A.SHTO Class:

•quid Limit:

lasticiry Index:

.e:marks
.nt: 1: (Client) ,/X. M h'j Uu*~

.ne 3:

:ne 4: (Sample No.) •? Sr' 6 3 S C.

ffco.: Spec Set? Y / N Spec
^Hfenical Analysis? Y / N Uncalculated

Dry Sample & Tare wt.: _* 30>^ ( !'

Tare No.: Tare WL: "i^-S^

Wash data? Y / N
Washed Sample & Tare WL: ,

Tare No.: Tare wt.:

Split Sample
& Tare wt.: Jikji.l'g

Tare No.: Q \
<

Tare wt.: /V 3 2 i
i

Set No.: 6-U*'
? Y / N v -AUV- 1 . A

Size

IJ"

1.0"

.75"

J"

375*

i #4

#8
1 #10

#16

#30

#40

#50

]#80

#100

#200

Cumm Wt.
Retained
«-.

—

—5"> v/
3/.<r-g
58-7C,
V7-9*>'

•Vf.72

/J6 fa1-/

/i^.^o
/?6-^5'
;^.io
/$<,v~l
^;.39
2/7-0

1 %
Finer

1

Hydrometer Analysis? Y / N Uncalculated? Y / N

c -#10:
•V'tiight of hydrometer sample (g): /Ot3. 0%

•HO?: Heunaetf - .Angu

Graduate No.:

j^rd)-- Soft - Weathered

Hydrometer No.:

Jse hygroscopic moisture correction? Y / N
I f Y : Moist we. & Tare: 2 S

Dry wt & Tare:

Tare No.: fad, Tare wt.: / /

Hygroscopic Moisture:
Auto. Temp. Correction? Y •/ N
I f Y : U N :

Correction at 2ff :

1-0

Temp. Comp. Correct.

2)
3)

5̂)

Meniscus Correction: 0 Spec Grav.:

Type of Hydrometer? 1_2H? V
Use Effective Depth Shown? Y

(2.7 if not tested)

(Time)

>-O
-7--K
-)/it
1:.«-

^ [•'

' t^- :
Vl^lf),

%V:

Elapse
Tune
(min)

0

2

; ' : 5

|.;!15

I : , , 3 0

!!: ;«)
II ' ' '
f i ,250

I : 1'440i .: i

T<
C

*.

TO

i>«
I . I
3b

&<
«.
!«
JI

:mp.

9
i

f
i<

.i
I?!"
I ' l l i?r
» ! •
i : i •
! i

li

F

i

Actual
-ending

0

ÎII i
ijo i
*> !
^ !
S!

t !

Diam.
(mm)

1

%
Finer

1

1

Print test summary? I V / j N

Mr-109

ssavitch
00159.1056



ATEG Associates, Inc.
lA-Ar Particle Size Analysis

File No. GS

'reject No.: 21- Ol

''reject: *yV>

.ocation of Sample:

ample Description:

JSCS Class:

.ASHTO Class:

Limit:

Dry Sample & Tare wt.: / *?7. Ty

Tare No.: Tare wt.: ,3M ?

'lasticity Index:

Remarks
me 1: (Client)

Washdata? Y / N
Washed Sample & Tare wt.:

Tare No.: Tare wt.:

Split Sample
& Tare WL:

me 4: (Sample No.) •T^O ?<(=

Tare No.:

Tarewt.:

rig. No.: Spec Set? Y / N Spec. Set No.:
Mechanical Analysis? Y / N Uncalculated? Y / N ~
Hydrometer Analysis? Y / N Uncalculated? Y / N

e -#10:
•Veight of hydrometer sample (g): 3 d-0 *•/

Size

IJ"

1.0*

.75-

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cnmrn. WL
Retained

—

—

—-??-:<£
n. io
7<?.?2

$7. 2^
/ / < ? $ < ?
/29-S8

/3*-}8
/wo / ^
/qq.$2_

/*vfc . 33
/ < w q . & 2

%
Finer

-HO?: R6undeclX- Apgulac

Graduate No.: /W /

)- Soft - Weathered

Hydrometer No.: ^

Jse hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: ,??>

Dry wt & Tare:

Tare No.: /*•) ^ Tare wt.: / /

Hygroscopic Moisture:
Auto. Temp. Correction? Y / N
: f Y : I f N :

Correction at 2Cf:

1)
-_ 2)

3)
•*)
5)

Meniscus Correction: 0 Spec Grav.:

Type of Hydrometer? 152H? Y
Use Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

(Time)

V-co

$••0*

T5--U

•sal

•v-.a
•ix-to

lMi»

V-0(3

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
<°C)

?r"
;o.'
«.r
)).<
>9-f

33

3)..

11 -C

Actual
Reading

a
n
lo
I
73

S
1
"1

Diam.
(mm)

%
Finer

Print test summary? Y / N

. M-110

ssavitch
00159.1057



ATEG Associates, Inc.
^B55^ Particle Size Analysis

File No. GS r c

'reject No.: 21- Q1

roject: ^fl-^

•• •=>

.option of Sample:

ample Description:

•SCS Class:

ASHTO Class:

:quid Limit:

:a:sticity Index:

smarks
ne 1: (Client)

Dry Sample &. Tare wt.: / 57.0.'

Tare No.: Tare WL:

Wash data? Y / N
Washed Sample & Tare wt.:

Tare No.: Tare WL:

AJI1: K. Ctivp (/ Split Sample
& Tare wt.: /"T

ne j:

ne 4: (Sample No.) *?• *•/<??'?

Tare No.:

Tare wt.:

Spec Set? Y / N Spec Set No.:
l Analysis? Y / N Uncalculated? Y / N "

ycirometer Analysis? Y / N Uncalculated? Y / N

-#10: _ _
eight of hydrometer sample (g): j

jSize

L5-

1.0"

.75-

,_r

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cnmrn. WL
Retained

-

—

—

—W-Jl

</f y<v>
_,;.?/

U.3(c
/ / 3 - 3 i
/ /<? .38
'n?.^
/.?(,. 30
730.32
/33.0-?
/3$-«/3

%
Finer

se hygroscopic moisture correction? Y / N
If Y : Moist wt. &. Tare: 27 0"?

Dry wt & Tare:

«j
Tare No.: J i Tare wt.: / / V 3

Hygroscopic Moisture:
jto. Temp. Correction? Y / N
Y : If N :

Correction at 20°:
1)
2)
3)

5)

:eniscus Correction: 0 Spec Gray.:

•.pe: of Hydrometer? 152H? Y j
ic Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

+ 10?: Rounded --/Angjjh

Graduate No.: 0$

(Tune)

'S'-O1-/

'i'CU

fcc'i

•M

<rW
•T.o-4

U'-t*J

.Wi-i

Elapse
Time
(min)

0

2
- i | - .

5

15

30

60
i i i r i1

I i i 250
' r »1 -ilFW

Ten

ir -^Jajt! ~ Soft - Weathered

Hydrometer No:: ^Q -<• 7 J *>

P-JQ

P?> ^

7-).

;•;

! '

*

, i

i l 1

l .
"r

-Tl
)xi<r
^;f i
23
li

!•

" i '
;]S

?a^

'

1
l

1
1

Actual
Reading

o

2^

\°\

iri
lib
I

•
1

\

H

I
i?rint test 'summary? Yp/|Nl!

Diam.
(mm)

%
Finer

i

M-l 11

ssavitch
00159.1058



ATEC Associates, Inc.
lOyOr Particle Size Analysis

File No. GS

jject No.: 21-Q2

3ject: 5^C-

ration of Sample:

:nple Description:

CS Class:

.SHTO Class:

uid Limit:

Dry Sample & Tare wt, j '??.

Tare No, Tare wt.

Wash data? Y/N
Washed Sample & Tare wt.:

.sticiry Index:

marks ,
. 1: (Client) 'cXyii M.,̂

Tare No, Tare wt,

Split Sample

4: (Sample No.)

& Tare wt.

Tare No,

Tare wt.

S"J • 9 J

.. No, Spec Set? Y / N Spec. Set No,
;chanical Analysis? Y / N Uncalculated? Y / N ~
drometer Analysis? Y / N Uncalculated? Y / N

-#10:
:ight of hydrometer sample (g): f6>. O 3

: hygroscopic moisture correction? Y ̂  N
If Y : Moist wt. & Tare:

Dry wt & Tare:

Size

IJ-

1.0"

.75"

J"

375-

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. Wt.
Retained

—

— -

—
-

3<?.̂
W'lg
V&.^l

Vt-ft
/ f f c - o i
/o7- ̂

/o*-W
/CP9-9S"
/ / ^ • S i
/ / < ? -V2.

/ 2 7 - 3 y

%
Finer

+ 10?: Founded - Angujkr (fizrg-- Soft - Weathered

Graduate No, (> ' Hydrometer No, "TO • (a ~) "*-*>

Tare No, '$•£"? Tare wt, / / . 5

Hygroscopic Moisture:
.10. Temp: Correction? Y / N
Y : If N :

Correction at Iff:
D
2)
3)
4)
5)

iniscus Correction: 0 Spec Grav,

pe of Hydrometer? 152H? Y
;c Effective Depth Shown? Y

- '

Temp. Cnmp. Correct.

(Time)

<?--io

-3:11

•i-..?

V-i<

^ ^ M O

•\--io

11:10

5: 10

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
<°C)

?)C
n-r
».<
7>?

n-'
2^

2 ? . <

?a-r

Actual
Reading

O

n
ft
n
fi*
is
i ? >
i^

Diam.
(mm)

%
Finer

Print test summary? Y / N

M-l 12

ssavitch
00159.1059



ATEC Associates, Inc.w Particle Size Analysis
File No. GS

.•ate: i OHM

roject No, 21- 03 - *?*V - Vl/ ?O

roject: 5" 4-5 ??&• r'-*=>V

option of Sample: "J/1 e^(u^t-i

ample Description:
'

SCS Class: Dry Sample & Tare WL: / 7*. 1 1

ASHTO Class: Tare No, Tare WL: P«/{r3

.auid Limit: Wash data? Y / N
Washed Sample & Tare wt.

asticiry Index:
Tare No, Tare wt.

.
jrnarks .
-.e 1: (Client) /yw-K [#«* Ua*< Split Sample

& Tarewt, / }Q .i' 2-
^« i.

Tare No, M1

„
te j.

Tare wt, jQl-(at
-.e 4: (Sample No.) fyd *5 * C

. . .

jHfe: Spec Set? Y / N Spec Set No, ^ LL ^"
VBkcal Analvik'' Y / N Uncalpulared'' Y / N f**^ ^
vdrometer Analysis? Y / N Uncalculated? Y / N /- )( ^

Size

IJ"

LO"

i.7y

J"

375"

#4

#8

atfin

#16

#30
1 1

#40

#50
1
#80

#100

]#200

\\ / '

Cumm. WL
Retained

—
•̂

—~~

**/ «/^O / * / -̂ *-»

v<?.^
rt./j
( ^ t\p\ff" V

/ 2(,.$(o

no./z
1 7"> t'<T/ y J • S :>

y 37- 7*3
*.

/ v/. ^"V
/(/«? /«/
/ 7 J • 7

/y^. 7*7

Finer

1

l

-#10:
cicht of hydrometer sample (g): 3 i? • O1/ Graduate No,

•.e hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: ;JC/ .t5 <>/

Dry wt & Tare: •*) T3-

Tare No, ^5? Tare wt, // =3

Hygroscopic Moisture: 6-O
jto. Temp. Correction? Y •/ N ,
Y : If N :

Correction at 20° : i Xcmc. Comp. Cprrect.

I1)
. 1 2 ) ;

5)

sntscus Correction: 0 Spec Gray, (2.7 if not tested)

T*. nf HuHrnmcrpr'' 1S7H'1 Y ! /ru^vJ^Kt^da

(Time)

H:x->

7nc,-

7-.U:

•l-ii].
7^:7 !!

:^:l^ii
Ir-VD'u

l-;n

Elapse
Tune
(min)

0

! i 2
: i 5.

h;. is.
! ' I L I '

i^eo,
, : 250.
Li 1 1 1 ,

i '''1440

•v Hydrometer No, / ^b5^

Temp.

^
<f

>0.j'***f
j^

**t

?t>-
^

Qo^
:̂ o l

1_ i
iii

Actual
Reading

O

•ty

i i ; ^V '
1 "DJ\

' 96'

: ' ^)

r |8 t

Diam.
(mm)

' !

Finer

' 1

1

i

;c Effective Depth Shown? Y
Print test summary?

M-113

ssavitch
00159.1060



ATEG Associates, Inc.
Iftflr Particie Size Analysis

File No. GS

•>ate:

roject No, 21- _i*? - <?'-/

roject: "j^ '.ha
Dcation of Sample:

jmple Description:

SCS Class:

^SHTO Class:

quid Limit:

asticity Index:

jraarks
.e 1: (Client)

Dry Sample & Tare wt, / t//. ""I g

Tare No, Tare wL: i*/-!? !

Wash data? Y / N
Washed Sample & Tare wt.

Tare No, Tare wt.

Split Sample
& Tare wt,

= 4: (Sample No.)

Tare No,

Tare wt.

;. No, _ Spec Set? Y / N Spec Set No,
schanical Analysis? Y / N Uncalculated? Y / N "
.-drometer Analysis? Y / N Uncalculated? Y / N

-#10:

Size

U"

LO"

.75"

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

— -

—

—

—I/ o2
•VI. 9 « ?
f&.w

£o-0<?

/Jff.36
nioy
/3S.92
/w.73
Hl.oi
ivt-ti
f'53- 72

%
Finer

_
jight of hydrometer sample (g):

-i-lO?: (Rounded^-- <\igular /

f t
Graduate No, ->

r- Soft - Weathered

Hvdrometer No,

: hygroscopic moisture correction? Y / N
I f Y : Moist wt. &. Tare: 3/.y

Dry wt & Tare:

Tare No, ?06 Tare wt, //.

Hygroscopic Moisture:
.(o. Temp. Correction? Y / N
Y : I f N :

Correction at 20°:
1)
2)
3)

5)

.-niscus Correction: 0 Spec Grav,

^e of Hydrometer? L52H? Y
; Effeciive Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

(Time)

-Vv>

-):1T

r^o
"):w>3

->--s$
^^
U - - J S
o--^

Elapse
Time
(min)

0

2

5 •

15

30

60

250

1440

Temp.
fC)

Oc-T

5e.r
7o.T
TcT

>f f
90-^

^>

n

Actual
Reading

O

IA

/5
11
!o
q
^
<*

Diam.
(mm)

%
Finer

Print test summary? Y / N

•M-l 14

ssavitch
00159.1061



ATEC Associates, Inc.
^wOr Particle Size Analysis

File No. GS c-
"(•r -) /•5/W

-isject No, 21- £>,} -<?••/ - <-/J/?t?

oject: "US Slfl-F-e. 'V

ication of Sample: u F" i U l> U

jnple Description:

>CS Class:

'.SHTO Class:

.iuid Limit:

marks ,,
i 1: (Client) tOb n l^s l/f^

, -,.

.3:

: 4: (Sample No.) ^Vo 'Sk

rj-go. Spec. Set? Y / N Spec
I^Biicai Analysis? Y / N Uncalculated

Dry Sample & Tare wt, /$«?. «'

Tare No, Tare WL: i'/-<?3

Wash data? Y / N
Washed Sample & Tare wt.

Tare No.: Tare WL:

Split Sample ,̂
& Tarewt, /7<?-M

Tare No, ** '
. _ .

Tare we.: / x 3 • 5 V

Set No, £4^,,
? Y / N LTM.^ '

1
Size

! L5"

LO"
:.7r
j-

i375"

#4

i #8

#10

:#16

| #30

#40

#50

#80

#100

#200

Cumin. WL
Retained

--_,

—3"J - *^9
•>/.•??
tt.o*
7^.91

/J-7.-?1?
/35.-?6
/D9.3-?

/V3-3- )
'ivt-ou
/to-os
/tf.U3!

Finer

"ffCmeter Analysis? Y / N Uncalculated? Y / N

-#10: x

ight of hydrometer sample (g): JO Q ̂

: hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: - $• v ̂

r*"* . —i— i • -N.
+ 10?: (founded - A>SuIa? •Harc^ - Soft - Weathered

> i i -*^* >^— 1̂ -*- " —J

Dry wt & Tare:

Tare No, 53o Tare wt, 11 •

Hygroscopic Moisture:
:o. Temp. Correction? Y / N
: ' : I f N :

Correction at 20°:
1)
2)

1 3)
4)
•5)

niscus Correction: 0 Spec .Grav,

ic of Hydrometer? L52H? Y |
j Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

Graduate No.: [ ^ . . ; Hydrometer No.: 1 7

(Time)

1-Tr

^V

1--̂  ;

n^v
^;\|

1̂1!
•U-.:H>|

' !^ij

Elapse
Time
(min)

0

2

' ; 5
1 15

30

i -*

, j 250

: |iU

Temij.

i

.tool".
,'-'

. xfri i
^G) :

?c[lS

1̂7

l!.

:

1

I
i

Actual
Reading

6

h i

I(o

14; ,

O
' ! >

1C

• io

i i
i
i

!
!

Diam.
(mm)

b?('

Finer

i

i

Print tiist' suinmary? Y | / |Nj i

M-115

ssavitch
00159.1062



ATEG Associates, Inc.
Particle Size Analysis

File No. GS

Jate:

roject No, 21-

roject: V*-

ocation of Sample:

ample Description:

'SCS Class:

ASHTO Class:

.quid Limit:

Dry Sample & Tare wt, I '»*? .

Tare No, Tare WL: ^V.

Wash data? Y / N
Washed Sample & Tare wt.

.asticiry Index:

imarks
:e 1: (Client)

Tare No, Tare wt.

Split Sample
& Tarewt, /7<?.

Tare No,

Tare wt.

„•*>

:e 4: (Sample No.)

2. No, Spec Set? Y / N Spec. Set No,
echanical Analysis? Y / N Uncalculated? Y / N ~
vdrometer Analysis? Y / N Uncalculated? Y / N

-#10: _
jicht of hydrometer sample (g):

+ 10?: {founded1-

*
Graduate No, '.

Size

IJ"

LO"

.75-

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—
— -

's/(. 62-

C&.8/
ft-vt
^.t3

a^-v
/33. /S*
/vii-63

/•v-v.^9
/Vr-T.2 /
/ f / - 9 2

/ ^5V
/ 5*7. 3 /

%
Finer

(Hard--Soft - Weathered

Hydrometer No, /

e hygroscopic moisture correction? Y / N
I f Y : Moist wt. & Tare: 2?-

Tarewt, 1 1 • 5

Hygroscopic Moisture: |.~)
;io. Temp. Correction? Y / N
Y: If N:

Correction at 20°:
1)
2)
3)
4)
5)

:niscus Correction: 0 Spec. Grav,

pe of Hydrometer? 152H? Y
c Effective Depth Shown? Y

Temp. Comp. Correct.

(Time)

T.^i
1-^
•l^L

>-<(,

fcu
r ? : > i

ir-si

^•-••i

Elapse
Time
(min)

0

. 2

5

15

30

60

250

1440

Temp.
<°Q

*)•'

JD.-T

Tc.r
?c. •T'

TO r
^•^'
>o
n

Actual
Reading

O

1*

IS
/*
p
^
")
"1

Diam.
(mm)

%
Finer

Print test summary? Y / N

.M-116

ssavitch
00159.1063



w Associates, Inc.
Particle Size Analysis

File No. GS

/H

roject No, 21-Q,

, -oject: ; 4- S

ication of Sample:

_mple Description:

SCS Class:

\SHTO Class:

quid Limit*

-isticitv Index:

Dry Sample & Tare wt, ,?0t/ i? "7

Tare No, Tare wt, ?(/-B

Wash data? Y / N
Washed Sample & Tare wt.

Tare No, Tare wt.
marks
i 1: (Client)_ Split Sample

& Tare wt, /$'?.**/*

Tare No,

4: (Sample No.)
Tarewt, / / / - ' .

o, Spec Set? Y / N Spec. Set No, _
nical Analysis? Y / N Uncalculated? Y / N

"rometer Analysis? Y / N Uncalculated? Y / N

-#10: .. ^
ight of hydrometer sample (g): >® -^ S

Size

IJ"

1.0"

Cumm. WL
Retained

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Finer

vXT'"- /^. .-N .,—.
+ 10?: Round^*;^Ajaguiar (Hard,--Soft - Weathered

Graduate No, Hydrometer No,

: hygroscopic moisture correction? Y / N
If Y : Moist wt. &. Tare: 7-<° • f O

Drv wt & Tare:

Tare No, .' 7u> Tare wt, //•

Hygroscopic Moisture:
.0. Temp. Correction? Y / N
' : I f N :

Correction at 2CP:

2)
3)
4)
5)

Temp. Comp. Correct,

niscus Correction: 0 Spec. Grav,

e of Hydrometer? 152H? Y
; Effective Depth Shown? Y

_(17 if not tested)

(Tune)

S-o-bj

IJ-.ol

S'/C-J

•3-tV

^•-1p. . .
^i ,
P'.io; i

S'-Ju;

Elapse
Time
(min)

0

2

5

15

» .30

: 60

'250

1440

T«
C

1

r-
J5

>b

^
>̂;

1
*

m
C

\

<

-S

.<

k
'i
i?

i is
M

P-
)

Actual
Reading

,9. ,

•3i i
^>o

I I ' -

ttM

Pi

: M « i !
' i t ! ;

h.
ii:

1 ' :

Diam.
(mm)

%
Finer

i

Print i test'summary? Y I/ N

M-l 17

ssavitch
00159.1064



ATJEG Associates, Inc.
^BfiS^ Particle Size Analysis

File No. GS

Date:

Droject No, 21- C 1

Droject:

JO

-a*-/

-ocation of Sample:

ample Description:

JSCS Class:

Class:

.iquid Limit:

lasticiry Index:

.emarks
ne 1: (Client)

Dry Sample & Tare wt, /_;

Tare No, Tare wt.

Wash data? Y/N
Washed Sample & Tare wt, _

Tare No, Tare wt.

__^ Split Sample
& Tarewt,

ne 4: (Sample No.)_ *•/<•>?

Tare No, ^ "7

Tare wt.

:c- No, _ Spec Set? Y / N Spec Set No.: _
iechanicaJ Analysis? Y / N Uncalculated? Y / N ~
iydrometer Analysis? Y / N Uncakulated? Y / N

-#10: _
'eight of hydrometer sample (g): $rJ-O$' _

Size

IJ"

LO"

.75"

J"

375-

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cnmm. WL
Retained

a*-w
/ H . /o
/2T.JS1

/x.tf
/2V./ 2
/X-W

/38-l(*
/<•// . 6?

%
Finer

+ 10?: Rounded--Angular Hard -- Soft - Weathered

Graduate No, Q Hvdrometer No,

se hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: 2^.

Dry wt & Tare:

Tare No, *?3/ Tarewt, 11 ~>%

Hygroscopic Moisture:
uto. Temp. Correction? Y / N
Y : If N :

Correction at 20°:

1)
2)
3)
4)
5)

.eniscus Correction: 0 Spec Grav,

.pe of Hydrometer? 152H? Y
ic Effective Depth Shown? Y

Temp. Comp. Correct.

(17 if not tested)

(Time)

1-2^

"Ml

>.•,"

"):^y

•7:«

•j--^

li:ri

">:^

Elapse
Time
(min)

0

2

5

L5

30

60

250

1440

Temp.
<°C)

ToY

•?c.-r
w-r
rc.-r
?c?r
V-5
^
il

Actual
Reading

0

3i
l«
15'
I M
ia.
1 1
10

Diam.
(mm)

%
Finer

Print test summary? Y / N

.M-118

ssavitch
00159.1065



ATEC Associates, Inc.
lO|*Wr Particle Size Analysis

File

J1TTK M^lii

roject No, 21- 13̂ 1 -1 ̂

roject: 3/i c. l j ^T> - f-

c cation of Sample: "5 P

ample Description:

SCS Class:

.ASHTO Class:

.quid Limit:

-marks
-s 1: (Client) AVx Lr

SL/Jo

'-ov

?<*?0

Dry Sample & 1

Tare No,

•arewt, / / J ̂

Tare WL: 3C/._"3

Wash data? Y / N
Washed Sample & Tare wt

Tare No.: Tare wt.

*;a Uu*\' Split Sample
' & Tarewt, A-v^f

-.. ->.

-.f. 3:
TareNc, IS
Tarewt, f l Q (?((>

::: 4: (Sample No.) *? VO '•H'**

•

: Spec Set? Y / N Spec. Set No,
ical Analysis? Y / N Uncalculated? Y / N

vdroraeter Analysis? Y / N Uncalculated? Y / N

-#10:
.ight of hydrometer sample (g): >cJ.O /

:: hygroscopic moisture correci
If Y : Moist wt. & Tar

Dry wt & Tare:

Tare No, ($$

Hygroscopic Mo
jto. Temp. Correcdon? Y / N
Y :

Correcdon at Iff:

;niscus Correction: 0 Spec Gi

--• nf UU^rnmr>fr>r? 1 S^H") V

Jon? Y / N
e: 2L7&

ai-m
Tarewt, lQ-7'f

isture: •« ' '

I f N :
Temp. Comp. Correct,

1)
2)
3)
«*)
5)

av, (2.7 if not tested)

^v-
,

s

X*^ I ' \ / *~~

+ 10?: ^oimded-'-- J^ngj,

Graduate No, *-f

(Time)

"T-Oi-X

<3-.0cf.

<j..o1)1

•i-l-1
9--11
•1-/0-U

\l:\l,

kil,

Elapse
Time
(min)

0

; 2
s

' 15

: 30

• 60

i 250

1440

Size

i LT
1
1 LO"

.75"

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

—

—

3 >>">•"->
J C / < /

Jo.lf
K.OI
III '("(0

/ 1 3 - ^ S
^ 3.^

//•T. 35
Y^g. -ro
W-trf

133. tt

Finer

liar x^ard^- Soft - Weathered

Hydrometer No, ^V •(» 7^*»

Temp.
fQ"

. 1 . .

te

n<\.
;•).<[•
>7-T

•y (/•• ^

2^
2-?^; i

i

Actual
Reading

O

n
. / l i !

. rt i '
/,^ :

i^
76 i
°(

Diam.
(mm) Finer

i

i

; Effective Depth Shown? Y Print test summary? Y- /: rjl

O
M-119

ssavitch
00159.1066



ATEC Associates, Inc.
^&flr Particle Size Analysis

File No. GS

Date:

'roject No, 21-(?

rojecL- 145

.ocation of Sample:

imple Descripdon:

'SCS Class:

ASHTO Class:

:quid Limit*

.asticitv Index:

Dry Sample & Tare wt,

Tare No, Tare WL: 3W- *' 3

Wash data? Y / N
Washed Sample & Tare wt.

Tare No, Tare wt.
;marks
-.e 1: (Client) Split Sample

& Tare wt, / 5 3 - / g

•.e 3:
Tare No,

Tare wt,
-.e 4: (Sample No.)

a. No, Spec Set? Y / N Spec. Set No, _
:chanicil Analysis? Y / N Uncalculated? Y / N
vdroraeter Analysis? Y / N Uncalculated? Y / N

-#10:
;ight of hydrometer sample (g): 5 0- Ofa

Size

IJ"

LO"

.75"

J"

375-

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

n-W

/ c l . 2 f
Io3. -V9
/ O W . 2 ^
/OS-.-7Y
/oq.-io
/ i q . G l
/ 40.03-

%
Finer

+ 10?: Rounded - Angular Hard - Soft - Weathered

Graduate No, /^ Hvdrometer No, /*)(()•; t

•e hygroscopic moisture correcdon? Y / N
If Y : Moist wt. &. Tare: 3L>- &

Drv wt & Tare: * t • ifD

Tare No, P/fe Tarewt, //•"

Hygroscopic Moisture: / • 5
:to. Temp. Correcdon? Y / N
Y : I f N :

Correcdon at 20° : Temy. Comp. Correct.
1)
2)
3)

5)

~niscus Correction. 0 Spec Gray, (2.7 if not tested)

_. ~f U,,J,«™.t.r9 1f?H') Y /I S i l '

(Tune)

qwx

^'^

^1

•-i--n
rT-)V-

Ifco
l - » ^

M-.OI/

Elapse
Time
(min)

0

2

5

15

•TA

60

250

1440

Temp.

Jo
'D

Xo

"̂O

'l—/•c

"X;
?D

1%

Actual
Reading

C

1
Q

O

n
I

•̂
o

^

~1

Diam.
(mm) Finer

= Effective Depth Shown? Y
Print test summary? Y / N

M-l 20.

ssavitch
00159.1067



ATEG Associates, Inc.
Particle Size Analysis

FJe No. GS

Project No, 21- "- - 9l•f - <-< 2.1 Jo

Project: 5AS $3fi r • c ^/

Location of Sample: *

Sample Descripdon:

USCS Class:

WSHTO Class:

-iquid Limit:

Plasticity Index:

Remarks
.ine 1: (Client) SJ-(n

.ine 2:

.int 3:

ine 4: (Sample No.) S

)r ' $"' 2f ^3iC_

Dry Sample & Tare wt, / 0 3. *5" !)

Tare No, Tarewt, PH.,? "5

Wash data? Y / N
Washed Sample & Tare wt,

Tare No, Tare wt.

C.-'V CA.CV-V Split Sample
& Tarewt, / j7- *V 3

Tare No, '71-'̂

Tarewt, /U^'^-i
/^c'-jjt

TiaJSo.: Spec Set? Y / N Spec Set No,
nical Analysis? Y / N Uncalculated? Y / N ~
aeter Analysis? Y / N Uncalculated? Y / N

5 -#10:
v'eiight of hydrometer sample (g): J O •

Size

IJ"

1.0"

;.7r
J"

.375"

#4

#8

#10

.#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

:?5.y7

./i?Mt
i / C & . g l

l o q . f e *
( i - i . . I-H
| l<4.9/

.l.te.~70

IW-LV

%
Finer

+ 10?: Rounded - Angular Hard -- Soft - Weathered

Graduate No.: VI , j , i Hydrometer No.":

Jse hygroscopic moisture correcdon? Y / N __
I f Y : Moist wt. & Tare: 7. 3-6^

Dry wt & Tare:

Tare No, Tare wt, //.

Hygroscopic Moisture:
.uto. Temp. Correcdon? Y / N
: Y : If N :

Correction at Iff: j
1)
2)
3)
4)
5)

leniscus Correction: 0 Spec Grav,

ype of Hydrometer? L52H? Y
5C Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

(Time)

q-/i-
M:I^ :

•••l-ll1 r"'

v^i
«>)i

t o - . i b i
l : \Ui

Elapse
Time
(min)

0

i 1 ! 2

S

15

30

i 60

M250

1440

Ten P-

f G),

•>0

^5

J'
* V'

r/c^

JQs

>0

•<•>->
X;

/^

1

1 '

[

i

Actual
Reading

0.

/!o
l'd ; l1 ' 1 i l i

IP

TJ i

?' 1 ,
3

:

)

Diam.
(mm)

%
Finer

i

•

1 .
I

1

Print test summary? Y \/ iN

M-121

ssavitch
00159.1068



ATEC Associates, Inc.
Iwfl^ Particle Size Analysis

File No. GS

3ate:

•roject No, 21-63- -<?M r

•roject: 5,4* Eva,- r-
.ocation of Sample:

ample Descripdon:

SCS Class:

ASHTO Class:

.quid Limit:

Dry Sample & Tare wt.: "3o 6 - V"7

Tare No, Tare wt, J^W-fr/

.asticiry Index:

smarks
-.e 1: (Client)

Wash data? Y / N
Washed Sample & Tare wt.

Tare No, Tare wt.

Split Sample
& Tare wt.

Tare No, I

-.e 4: (Sample No.)
Tare wt, /O9- (ffl

Spec Set? Y / N Spec Set No, _
:chanical Analysis? Y / N Uncalculated? Y / N
vdrometer Analysis? Y / N Uncakulated? Y / N

-#10: .
:ighl of hydrometer sample (g): }<J-Q at

Size

IJ"

1.0"

.75"

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Ciirnm. WL
Retained

—

—
7t/.£2

r7.-v3
6J-7-)

1t.1l
5H-*'
ss^f
MO. K

( I I . U,

/ i 3 . o - r
i i t .v)
/AS1. -73

/33.-70
/ i /3 - l /

%
Finer

+ 10?: ijundtd -t^gyjir (Ig^ - Soft - Weathered

Graduate No, 3^ Hydrometer No, l<(o*b

= hygroscopic moisture correcdon? Y / N
I f Y : Moist wt. & Tare: 25

Dry wt & Tare: 3.S.*J*-|

Tare No, /33 Tare wt, 11 •

Hygroscopic Moisture:
jto. Temp. Correction? Y / N
Y : I f N :

Correcdon at Iff:

1)
2)
3)
4)
5)

iniscus Correction: 0 Spec Grav,

pe of Hydrometer? 152H? Y
.2 Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

(Time)

^:iO

fyll

^--16

<v^
•iWO

l O ' . / O

r-To
-V-iO

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
<°C)

9o

Po
>0

K)
>0

9t?

?o
1*

Actual
Reading

0

K
I M

n
i^
!^
10
q

Diam.
(mm)

%
Finer

Print test summary? Y / N

M-l 22

ssavitch
00159.1069



ATEG Associates, Inc.
Particle Size Analysis \

File No. GS

3roject No, 21-Cl -^--f - HLlld

^roject: 34^ S*5VZ> • F-O*-|

l

.ocation of Sample: *^F • J <3l

ample Description:

.'SCS Class:

.ASHTO Class:

.iquid Limit:

lasticiry Index

.sraarks
ae 1: (Client) /li-u £c-ya Oc^

ae2:

ne3:

ne 4: (Sample No.) "3*-CO J~3Co

Dry Sample & Tare wt.:

Tare No, Tare

/37.X

wt, >/-i?~3

Wash data? Y / N
Washed Sample & Tare wt.

Tare No, Tare

Split Sample
& Tare wt, / 1

Tare No, /cJ1-

Tare wt, f OS .

wt.

5?-b'-7.

i

<>3

_ Spec Set? Y / N Spec Set No, _
hical Analysis? Y / N Uncalculated? Y / N

:yli7oineter Analysis? Y / N Uncalculated? Y / N

-#10: _ _
'eight of hydrometer sample (g): j

Size

IJ"

l i ' . L O "

.75"

\*

375"

#4

.|«

#10

#16

#30

, #40

#50

#80

#100

#200

Cumin. WL
Retained

— .

,

—
2S.*f

—
^33.87

37. -Vb
3S-84*/
';o. q1?

h i . f e S
I I 1-0-3

il*. Go
/23.H
/r?.<?/

/3-7.V7

%
Finer

Graduate No, i

Soft - Weathered

i Hydrometer No,

se hygroscopic moisture correcdon? Y / N
If Y : Moist wt. & Tare: •.??. 3 /

Dry wt & Tare: -2 3 05 .

Tare No, /•V9 Tare wt, /O-

Hygroscopic Moisture:
ato. Temp. Corrccdon? Y / N
Y : I f N :

Coirecdon at 20°:
1)

| 2)
!3)
;*)

eniscus Correction: 0 Spec Gray,

.pe of Hydrometer? 152H? Y ''
;s Effective Depth Shown? Y

3-1

Temp. Comp. Correct.

(Tune)

|̂ - < _ -

•-i-iV i

q-.i->;
^••ii'.-'
cj.^;;i
lOMt i

|:l%
<] ; Hi"

Elapse
Time
(min)

0

i ; 2

; j i^

: I*-?, '
' ; 39'

' t i ! « 9 i
: ' • N*-

i i ; , i
1440

: ' ii " I :

1

Tern
fc

>̂\
at

)

P-:
)

, , ,
s

4
>I L .

J_;
I I

•̂
'4
-/I

i] i

Actual
Reading

D
10

\f\

\ : ' l 1
! |^

IH
i A

l \

i

Diam.
(mm)

1

Finer

i

I

Print test'summary? Y / N ]

M-123

ssavitch
00159.1070



ATEC Associates, Inc.
Particle Size Analysis

File No. GS

Date:

'roject No, 21-

•reject <

Z / ? O

.ocation of Sample:

ample Description:

'SCS Class:

ASHTO Class:

:quid Limit:

Dry Sample & Tare wt, 2 'V7.>"*Y

Tare No, Tare wt, ^'-f-^'i

:asticiry Index

srnarks
-is 1: (Client)

Wash data? Y / N
Washed Sample &. Tare WL:

Tare No, Tare wt.

{/ Split Sample
& Tarewt,

nel
Tare No, |V7

Tare wt,
:e 4: (Sample No.)

a. No.: Spec Set? Y / N Spec Set No,
echanical Analysis? Y / N Uncalculated? Y / N ~
ydrometer Analysis? Y / N Uncalculated? Y / N

-#10:
eight of hydrometer sample (g): /(JQ . 6 «!

Size

IJ"

1.0"

.75"

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Ciimm. WL
Retained

2C-35

iot.t-l
112 . VT

UH.33
135-. 79
nt.it
ni.at
•^•s.ti

%
Finer

+10?: Rounded -- Angular Hard - Soft - Weathered

Graduate No, I I Hydrometer No, / *;(??(?

it hygroscopic moisture correcdon? Y / N
" i fY : Moist wt. & Tare: ' 3 - - - '

Dry wt & Tare: 3 P- 1 2-

TareNo, 2*' Tarewt, / / - - - V

Hygroscopic Moisture: <* *•/
-ito. Temp. Correcdon? Y / N
Y : . If N :

Correcdon at 20°: Te_n_2. Comp. Correct.
1)
2)
3)
4)
5^J)

:niscus Correction. 0 Spec Grav, (2.7 if not tested)

pe of Hydrometer? L52H? Y it/- j
.c Effective Depth Shown? Y -J-/J (c, ̂

(Tune)

^-OG

^os
q-n
Ŝ"->l
0 1 .

T - l\f

( O - o i j
1 "• I w

1 ' VW

Print te-

Elapse
Time
(min)

0

2

5

15

VI

60

250

1440

>t summary

Temp.

to
to
to
K)

^'̂ -x

yo
TO

/-J
? Y / N

Actual
Reading

C
<g

ô
0

<>

%
1
1

Diam.
(mm) Finer

M-l 24

ssavitch
00159.1071



ATEC Associates, Inc.
Particle Size Analysis

File No. GS

<P <hM

•reject No, 21- 92 • <*lH - M i j lo

roject: 5A- S $ •*.>&• tr- »u/

.ocation of Sample: S p ° "> * **/

ample Descripdon:

'SCS Class: Dry Sample & Tare wL: * ̂ O T '*

ASHTO Qass: Tare No, Tare WL: **••/ .*?>"}

iquid Limit: Wash data? Y / N
Washed Sample & Tare wt.

iasticirv Index
Tare No.: Tare wt.

imarics
ne 1: (Client) A"',, (~i-*'_< Ist.^-*. Split Sample

& Tare WL: J C!t . t1-/
ne 2:

Tare No, ^S
•ic 3:

Tarewt, /O^.^W
-.e 4: (Sample No.) ^V D i > U

.g. ,Np, Spec Set? Y / N Spec. Set No,
-laical Analysis? Y / N Uncalculated? Y / N

1

Size

;1J"

1.0"

.75"

•J"

375"

,#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Ciimm. WL
. i Retained

—~_.

- —

•J <• i -,_

Jl.^

3(.. • r?
I0~).6>3i

l l t . l i
i Q 3 . m.
/ U l , ^2.

/ ^ 3 - f a T .

719-ti
^b5". /o

%
Finer

Scter Analysis? Y / N Uncalculated? Y / N

-#10:
sight of hydrometer sample (g): /-*?

+10?: .'tlounded - Angular Hard - Soft - Weathered

Graduate No, •' 1> i Hydrometer No, 7 %*

;e hygroscopic moisture correcdon? Y / N
I f Y : Moist wt. & Tare: Z J ' - ' V f c

Dry wt & Tare: 3 1- «-M

Tare No, / /? Tarewt, t i • **{

Hygroscopic Moisture: » o
Jto. Temp. Correcdon? Y / N
Y : I f N :

Correcdon at Iff: ' Temp. Comp. Correct.
1)

'2)
3)

,4>

I
snuicus Correction. 0 Spec Grav, (2.7 if not tested)

T>f nf UuArnm'l-Tl 1S5H1 Y ' A/,-'/ A.- JL

(Tune)

OJ-.Q tf

<V*0(v

•^itf_

( • • 1 1 i
,1 - -
"l •• ;'/

/o--v)M
l -.I1-)
^:>>q :

Elapse
Time
(min)

0

/ 2'

, 5

15
:'v\JU

60

1250

1440

Teb:

1 1
J-O

j(.;
Jri
^b
x^i/

>0,
id,.
'7:

3.

i ' | :

:
i:

• i

\

Actual

Reading

G i

IM;

, l ! i
__r '
^ ;

''•""•'i1 '

* 1 1

1 ! !
•i! • :

.1 I !

ID Lam.
(mm)

i

i

Finer

•.c Eiffective Depth Shown? Y ,-^/, /r ,.
Print test summary? Y / N
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ATEC Associates, Inc.
Particle Size Analysis

File No. GS

Date:

Project No, 21- 0 1 - 9-W •

Projea: 54$

Location of Sample: O' ^5*3 <*

Sample Descripdon:

USCS Class:

.AASHTO Class:

Liquid Limit:

Dry Sample & Tare wt, / S $-

Tare No, Tare wt, 3y.

Plasticity Index

Remarks
line 1: (Client)

Wash data? Y / N
Washed Sample &. Tare wt.

Tare No, Tare wt.

- <- (-tjv Split Sample
& Tare wt,

Tare No, I V]

Tare wt.
.ine 4: (Sample No.)

Fig. No, Spec Set? Y / N Spec Set No, _
Mechanical Analysis? Y / N Uncalculated? Y / N ~
Hydrometer Analysis? Y / N Uncalculated? Y / N

~o -#10:
•Veight of hydrometer sample (g): /OP- O(o

Size

IJ"

1.0"

.75"

J"

375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. WL
Retained

— -

—
•J/ /V

—
3/. 60

32./S-

V.tf

ioq.os
Mo. |i
112. n
/H.53
/ys- .kV
ni-vi
2cjo-o4

%
Finer

+ 10?: SlQundfi^-An]

Graduate No, Q(J?

rd>- Soft - Weathered

Hydrometer No, / ?fa

Jse hygroscopic moisture correcdon? Y / N
If Y : Moist wt. & Tare: 2 $"-'

Dry wt & Tare:

Tare No, /5b Tare wt,

Hygroscopic Moisture:
o. Temp. Correcdon? Y / N

: f Y : I f N :
Correcdon at 20°:

1)
2)
3)
4)
5)

• leniscus Correction: 0 Spec Grav,

-ype of Hydrometer? L52H? Y
Jsc Effective Depth Shown? Y

Temp. Comp. Correct.

(2.7 if not tested)

(Tune)

°\'-ti>

°\:->0

W

<W

W

10.1%

r-a^s
^i%

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
CC)

>o
PC

to
!>0

^->c
PC;
/*

Actual
Reading

0
1
§
^
%
1
B
S

Diam.
(mm)

%
Finer

Print test summary? Y / N
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ATEG Associates, Inc.
Particle SJZP Analysis

File No. GS

Project No, 21-

Project:

Location of Sample:

Sample Description;

JSCS Class:

ViSHTO Class:

-iquid Limit:

Dry Sample & Tare wt, 3 I Li. S *?

Tare No, Tare WL: gfy. $~*)

Wash data? Y / N
Washed Sample & Tare wt.

'lasticity Index

remarks
:n« 1: (Client)

Tare No, Tare wt.

Split Sample
. & Tare wt,

:ne 3:

:ne 4: (Sample No.) 3 WO

Tare No,

Tare wt.

rie. No, Spec Set? Y / N Spec Set No,
ical Analysis? Y/N Uncalculated? Y / N ~
eter Analysis? Y / N Uncalculated? Y / N

'•> -#10:
••eight of hydrometer sample (g): /(JO

1
Size

: IJ"

iLO"

.75"

1 f

375"

#4

#8

:#10

#16

#30

,#40

#50

#80

#100
i '
#200

Ciimm. WL
Retained

—

—

— -
V6.*»g

6</.</5
/:?</. ?r
/75"-VS

/SS.oS

. / S 3 . / 3
/ 59.75-
/16.V2
/<33 .3 /
2o/.2fc

^3. 7V

A?6 4O

%
Finer

+ 10?: iCgundej'--

Graduate No, ff~

j -• Soft - Weathered

Hydrometer No, / ; f e<(g

se hygroscopic moisture correcdon? Y / N
If Y : Moist wt. & Tare: 3

Dry wt & Tare: rl-Sl

Tare No.: J^S Tare wt, 11- J *

Hygroscopic Moisture: »3
.utci. Temp. Correcdon? Y •/ N |
f Y ! : I f N :

Correcdon at 2ff:
1 1)
' 2)

3)
4)

I 5)

ieniiscus Correction: 0 Spec Grav,

Temp. Como. Correct.

vpe of Hydrometer? 152H? Y j
sc Effective Depth Shown? Y '

(2.7 if not tested)

(Tune)

^-^
^».;

3:#

1i%. ':!

^p:;;
10 lc '

|:30 !

^-.X>

Elapse
Time
(min)

. ii
0

j j 2

• ' ! 5

MIS
30

60

250

1440

Ten
(tc

p-
) •

^oi"

*i
rt!i '
^?:

1

^0

%*! . .
^

i

/^: j;
Print test summary? Y / N

Actual
Reading

h
le

(*

• 1 - i
i i !
1

(t,'\' \

1
1 1

^ \

< * : ; . ;
i : ;

Diam.
(mm)

%
Finer

• ' " , :
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ATEG Associates, Inc. ill
Particle Size Analysis

File No. GS

Date:

^reject No, 21- 01

project:

<-lLl ?O

-ocation of Sample:

ample Description:

JSCS Class:

9-ra-?

ASHTO Class:

.iquid Limit:

Dry Sample & Tare wt, / ~)>J.

Tare No, Tare wt, 2W . S2

iasticiry Index

sraarks
ne 1: (Client)

Wash data? Y / N
Washed Sample & Tare wt.

Tare No, Tare wt.

/Qj_, -n

ne3:

Split Sample
& Tare WL:

Tare No,

ne 4: (Sample No.)
Tare wt, /(?fr.

:g. No, Spec Set? Y / N Spec Set No, _
.echanical Analysis? Y / N Uncalculated? Y / N
ydrometer Analysis? Y / N Uncalculated? Y / N

-#10:
eight of hydrometer sample (g): S 0 • 0 <*

Size

IJ"

LO"

.75"

J"

37r

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm Wt.
Retained

2 -).!<;
/os-<n
lo*-W
t^.$?
in. 0(0
J .N- ' i l
/ 2 w . ^ 3
/ W W . ? " 7

%
Finer

+10?: Rounded - Angular Hard - Soft - Weathered

Graduate No, /O Hydrometer No, / ?fe?(g

.;e hygroscopic moisture correction? Y / N
If Y : Moist wt. & Tare: '3$ <f 3L

Dry wt & Tare: Prf.M

Tare No, *>6fe Tare wt, / / - &**

Hygroscopic Moisture: ' ^
uto. Temp. Correcdon? Y / N
Y : If N :

Correcdon at 2£f: Temp. Comp. Correct.
D
2)
3)

5)

.TV nf HvrlrnmM^r') I^H*) Y (jCUnlr -«?"<A»

(Time)

^m
^:ib
C,;,^

^ A
1'i-

^ JT-M"

'10*. 1^

IvW

•r-iM

Elapse
Time
(min)

0

2

5

15

IAJU

60

250

1440

Temp.

7r>

3~o
'h
1̂ .t/X>

_ ^
S~^J

-K>

TO

/•?

Actual
Reading

o
/o
/o
^>1
Qn
Q

?
-7

Diam.
(mm) Finer

ic Effective Depth Shown? Y
Print test summary? Y / N
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ATEG Associates, Inc.
Particle Size Analysis

File No. GS

liW -MM-iM

3.ject No, 21- <O . 3* . q7./?O

oject: <AS S f c S ~ 7 ' F * o w

-,,;nr, nt cot...!.. *?c 9-rt.*?_ation oi oampie: j p ' • ~ **

nple Description:
.

CS Class: Dry Sample & Tare wt, 2 S ? • ̂  V

SHTO Class: Tare No, Tare WL: .X^F!}

aid Limit: Wash data? Y / N
Washed Sample & Tare wt.

^ticity Index
Tare No, Tare wt.

l
jarks _

JI: (Client) fJ+\ •* Le^tf i/LCt*. Split Sample
& Tare wt, / -fi . 5 ~J.

"i.

Tare No, fid
„

Tarewt, / ^ 5 - V ^
4: (Sample No.) "T ' - fCS^U

Mjy: Spec Set? Y / N Spec Set No, ,J/k*i *
'•feal Analvsis? Y / N Uncalculated? Y / N '•-,<.*: wiL^t.

1

.
!

i

i

Size

IJ"

LO"

.75"

J"

JJ75"

*4

#8
r

jiiin

#16

#30

#40

#50
1

,#80
i

#100

#200

Cumm. WL
Retained

: -'.

—
«.__

2(L <n
31 -k^
v^.g^
5/. -V'2

J / o8 ^9
ItSMi
; , c / C-/ ( y - / a

/2*j 7<1 rf, 3- 13

il^.^l

(W- 13

Aw9.C,8r

%
Finer

Ibter Analysis? Y / N UncaJculated? Y / N
M^l, y-. -"».

^—N

zht of hydrometer sample (g):

hygroscopic moisture correcdon? Y / N
I f Y : Moist wt. & Tare: 3'*?-

Dry wt & Tare: en-

Tare No, _A>M Tare wt.

Hygroscopic Moisture:
. Temp. Correcdon? Y / N
: I f N :

Correction at 20°:
1)
2)
3)
4)
5)

:scus Correction: 0 Spec Grav,

of Hydrometer? 152H? Y
Effective Depth Shown? Y

Temp. Como. Correct.

(2.7 if not tested)

+ 10?: Ksuaded -- Xngular
^---_-p^ |

Graduate No, f

(Time)

M: 0

^-0>

Q^

Q-i--;
Cj ' ,^U\

1 0 '-sTC)

I'.iO

•^•-00

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp

*M

?d

TO';

•>o
>0-

^.
•̂
l^1

(Hard_;»- Soft - Weathered

Hydrometer No, 1 tyfav

Actual
Reading

G
^ i

q̂
S

^
^
1 ,

Diam.
(mm) Finer

I

i

i

!

i

i

Print test summary? Y / N .
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ATEG Associates, Inc.
l,fl|ttr Particle Size Analysis

lit
File No. GS

ate:

oject No, 21-

3Ject:

lt 3 / ? o

cation of Sample:

3 pie Description:

CS Class:

.SHTO Class:

aid Limit:

Dry Sample & Tare wt, / £9

Tare No, Tare WL:

siicity Index

aarks
1: (Client)

Wash data? Y / N
Washed Sample &. Tare wt.

Tare No, Tare WL:

Split Sample ___
& Tare wt.: / ̂

4: (Sample No.) 5 7

Tare No,

Tare wt,

No, _ Spec Set? Y / N Spec Set No,
:hanical Analysis? Y / N Uncalculated? Y / N ~
rometer Analysis? Y / N Uncakulated? Y / N

Size

IJ"

1.0"

.75"

J"

• .375"

#4

#8

#10

#16

#30

#40

#50

#80

#100

#200

Cumm. Wt.
Retained

—
-—

—•V-7.ro
fa. (.7
r^-n

li.°. a
"77- o?
nf.n
Ul.M
m.w
/31.8-S*
/%.02_

/37.6V
Ni-W

%
Finer

,ht of hydrometer sample (g):

+ 10?: (fjounpled -

Graduate No.: Q&

1 - Soft - Weathered

Hydrometer No, / <(g ~;

hygroscopic moisture correcdon? Y / N
""if Y : Moist wt. &. Tare: 7 8 -

Tare wt, / / . 2 _"

Hygroscopic Moisture:
. Temp. Correcdon? Y / N
: . I f N :

Correcdon at 20s:

D
_ 2)

3)
4)
5)

.scus Correcdon: 0 Spec Grav,

of Hydrometer? 152H? Y t)c
Effective Depth Shown? Y

Temp. Como. Correct.

(2.7 if not tested)

(Time)

<•••)•• oft
^:io

^•-i^

W
<i:K

jO-.o-E

l - l i
q-.o'-i

Elapse
Time
(min)

0

2

5

15

30

60

250

1440

Temp.
CQ

>)

to
>0

>0

*2xC

TC

To

Ifr

Actual
Reading

6

K

15

/^
10

<H
1
•~7

Diam.
(mm)

%
Finer

Print test summary? Y / N
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LABORATORY TESTING
E.P.A. SAMPLES

AGRICULTURE STREET LANDFILL
LOUISIANA

HENLEY
JOHNSTON
& ASSOCIATES, INC.
engineering geoscience consultants

1214) 941-3808 Jwc(214j 943-7645 , | '
235 Morgan Ave.. Dallas. Texas 75203; 1088

M-131
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HENLEY
JOHNSTON
& ASSOCIATES, INC.
engineering cjeosctence consultants

28 June 1994

Ecology and Environment, Inc.
1999 Bryan Street, Suite 2000
Dallas, Texas 75201

Attention: Mr. Michael Watson

Aubrey D. Henley, R.G., C.E.G.
president

John W. Johnston, P.E.
executive vice-president

William D. Ranigan, R.G.
senior uice-presldent

Herbert C. Crowder, R.G.
senior trice-presidenl

Re: Laboratory Testing
E.P.A. Samples
Agriculture; Street Landfill
Louisiana i
HJA 6266 I

Dear Mr. Watson:
i

In accordance with your Purchase Order No. 95469, we i have completed laboratory
testing on E.P.A. soil samples from the Agriculture Street Landfill in Louisiana. The report
submitted herewith includes a brief description of each test type and the results of all
tests.

Please note that two Atterberg Limits and five grain size analyses could not be performed
for lack of sufficient sample.

We trust this provides the information you need at this time. Please call us if you have
any questions or require additional information. i

John W. Jolj.nstonj P.E;
Henley-Johnston il Associates, Ine

JWJ
Enclosure

telephone 1214) 941-3808 Jax 1214) 943-7645 235 Morgan\ Aue.. Dallas. Texas 75203-1088

M-l 33

ssavitch
00159.1080



ssavitch
00159.1081



ECOLOGY AND ENVIRONMENT, INC.

E.P.A. SAMPLES - LABORATORY TESTING

AGRICULTURE STREET LANDFILL

LOUISIANA

LABORATORY TESTINGJ
i

General I

Laboratory tests were performed on 25 disturbed and 6 undisturbed samples of soil

provided by Ecology and Environment, Inc. Tests were performed in general accordance

with ASTM standards, where applicable, or as otherwise noted.

Triaxial Permeability j

Permeability was determined for a specimen from each of; the six undisturbed samples

by triaxial permeability methods as described in ASTM D 5084. In this test, a cylindrical

specimen is enclosed in a membrane and placed in a triaxial cell where a hydrostatic

pressure approximating the in situ overburden pressure is applied to the specimen. The

specimen is saturated by back-pressure methods and consolidated under the

overburden pressure. Following completion of consolidation, the permeability of the

specimen is determined by the falling head method, the permeabilities resulting from

these tests, together with moisture content and dry unitiweight of each specimen, are

tabulated on Plate 1.

Atterbera Limits Tests ij • •
Atterberg Limits' were determined on portions of 23 disturbed samples to estimate the

plasticity characteristics of the material. The Plasticity Ifide'k (PI) is representative of this

characteristic and rs bracketed by the Liquid Limit (LL); and the Plastic Limit (PL). The

Liquid Limit is the moisture content at and above whicljvjthe sqiliwill flow as a heavy
i I ' '

viscous fluid; the Plastic Limit is the lowest moisture content at whi'ch the soil remains
.- . . • : ; • . i - . ; i ' • t .

plastic. These indices were determined in accordance wjthiASTM Di4318 (formerly ASTM
I • i . I 1 I I | |

are shown graphically

l

,!

'I

,

I i en9 nt

\
HENLEY

JOHNSTON
& ASSOCIATES, INC.

ering geoscience consultants
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Ecology and Environment, Inc.
E.P.A. Samples - Laboratory Testing

on the Plasticity Chart on Plate 2 and the test results are tabulated on Plate 3. Two

samples did not have sufficient material to perform this test.

Grain Size

Grain size analyses (sieve and hydrometer) were performed on 20 disturbed samples.

These tests were conducted in general accordance with ASTM D 422.

For particle sizes larger than the No. 200 sieve, sieve analyses were performed by

passing the sample over a series of sieves with successively smaller openings and

determining the weight of material retained on each sieve. The hydrometer analysis is

generally utilized to determine particle sizes smaller than the No. 200 sieve. In this

test, the sample is dispersed and transferred into a soil sedimentation cylinder;

hydrometer and temperature readings are taken at specified intervals and, by use of

Stokes' Law, the diameter of particle size at each hydrometer reading is calculated.

Grain size distribution curves are presented on Plates 4 through 28. Five samples did not

provide enough material to perform this test; plates are included for these samples with

a notation of insufficient sample.

Unconsolidated-Undrained Triaxial Compression Tests

Unconsolidated-undrained triaxial compression tests were performed on six undisturbed

samples. These tests were performed in accordance with ASTM D -2850. In the

unconsolidated-undrained triaxial compression test, a sample is hydrostatically confined

at a pressure approximating the in situ overburden pressure and then loaded axially to

failure. The test is performed fairly rapidly (failure achieved within 2 to 10 minutes)

resulting in an undrained test for a cohesive soil sample.

HENLEY
JOHNSTON

& ASSOCIATES, INC.
engineering geoscience consuliams

-2-
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Ecology and Environment, Inc.
E.P.A. Samples - Laboratory Testing

Stress-strain curves for unconsolidated-undrained triaxial compression tests are

presented on Plates 29 through 34. Soil modulus values were interpreted from the

stress-strain curves using a tangent modulus at 50 percent of peak stress. These

modulus values are noted on the stress strain curves. i

Consolidation Tests

Consolidation tests were conducted on six undisturbed samples. This test involves the

application of an axial load to a laterally confined specimen and the measurement of

vertical deformation over time. The load is transmitted to {the upper and lower surface

of the sample through two porous disks which permit access of water to and from the

specimen while deformation of the specimen is measured by a dial gauge. The

deformation-time data are plotted on a semi-logarithmic plot of dial reading

(deformation) vs. log of time. The load-deformation data are plotted as void ratio versus
•

log of applied load. These tests were performed in accbrdance with the procedures of
I

ASTM D 2435 and the results of the tests are presented on Plates 35 through 46.

M HENLEY
M JOHNSTON

j |& ASSOCIATES,] INC.
engineerincj geoscienci? consultants

-3- "J
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HENLEY
JOHNSTON
& ASSOCIATES. INC.
t'noKicfnrio o<'O>rienrf consultant*

S U M M A R Y O F
PERMEABILITY TESTS

ECOLOGY AND ENVIRONMENTAL, INC.
PROJECT No. ZT2061/ELA0116SDA

FLEXIBLE WALL PERMEABILTY TESTS
ASTM D 5084

i

BORING
NUMBER

SAMPLE
NUMBER

DEPTH

(ft)

MOISTURE
CONTENT

DRY UNIT
WEIGHT

(pet)

COEFFICIENT OF
PERMEABILITY

k (cm/sec)
MATERIAL

TYPE

MW-004 ST-01 AB n.Haj'i 90.2 52.0

MW-010 ST-01 Oer.0-04.2 98.6 46.7

MW-01B ST-01 feirtrs 61.2 60.1

MW-024 ST-01 365-375 47.1 69.5

MW-028 ST-01 96.0-36:5' 69.0 .59.2

MW-032 ST-01 34.2-34.6 54.4 70.8

1.0 E-8

3.8 E-8

1.4 E-8

1.8 E-8

1.5 E-8

4.9 E -9

CLAY

CLAY

CLAY

CLAY

CLAY

CLAY

telephone 1214) 941-3808 Jax 1214) 943-7645 235 Morgan Ave.. Dallas. Texas 75203-1088

• PLATE 1
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200-

175*

150'

X~N

&125-
x
LU
O

-100-

O

co 75-

tx

50-

25-

or OU

MH

/ .

or OH

/

25 50 . 75 100 125 |150 175 200 225

LIQUID LIMIT (LL) ;

SUMMARY OF ATTERBERG LIMITS

ECOLOGY AND ENVIRONMENTAL

SUMMARY .OF
ATTERiBERG LIMITS

HENLEYJ-JOHNSTON Si ASSOCIATES.INC
engineering, gecncience consurlantB

HJA N0.:l '6266

DATE libSILL); 06/15/94
PLATE 2
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%
HENLEY
JOHNSTON
& ASSOCIATES.INC.

SUMMARY OF
ATTERBERG LIMIT TESTS

ECOLOGY AND ENVIRONMENTAL, INC.
PROJECT No. 2T2061/ELA0116SDA

ATTERBERG LIMIT TESTS
ASTM D4318

BORING
NUMBER

MW-004

MW-004

MW-004

MW-010

MW-010

MW-010

MW-018

MW-018

MW-018

MW-024

MW-024

MW-024

MW-027

MW-027

MW-028

MW-031

MW-032

MW-034

MW-036

MW-038

MW-040

MW-046

BL-006

BL-007

BL-007

SAMPLE
NUMBER

SB-03

SB-04

SB-05

SB-03

SB-04

SB-05

SB-03

SB-04

SB-05

SB-02

SB-03

SB-04

SB-01

SB-03

SB-05

SB-01

SB-03

SB-05

SB-04

SB-04

SB-04

SB-04

SB-01

SB-01

SB-02

LIQUID
LIMIT

PLASTIC
LIMIT PLASTICITY

INDEX

INSUFFICIENT QUANTITY OF MATERIAL
PROVIDED FOR THIS TEST

112

83

61

194

93

99

167

78

46

90

119

45

89

94

59

66

72

28

42

52

28

46

64

25

38

45

35

NON-PLASTIC

20

27

NON-PLASTIC

31

21

NON-PLASTIC

58

40

55

19

142

65

53

103

53

8

45

84

25

62

63

38

8

INSUFFICIENT QUANTITY OF MATERIAL
PROVIDED FOR THIS TEST

52

55

60

207

40

48

43

91

12

7

17

116

UNIFIED SOIL
CLASSIFICATION

TRASH

PEAT (MH or OH)

CLAY (CH)

WASTE (MH or OH)

PEAT (CH)

CLAY (CH)

WASTE (MH or OH)

PEAT (MH or OH)

CLAY (CH)

WASTE (MH or OH)

PEAT (MH or OH)

CLAY (CH)

WASTE

CLAY (CL)

CLAY (CH)

PEAT & TRASH

CLAY (CH)

CLAY (CH)

WASTE

WASTE (MH or OH)

TRASH

WASTE (MH or OH)

WASTE (MH or OH)

WASTE (MH or OH)

PEAT (MH or OH)

lelephone 12)41 941-3808 Jax (214) 943-7645 235 Morgan Ave.. Dallas. Texas 75203-1088
PLATE 3

M-l 40

ssavitch
00159.1087



BORJNG NO.: MW-004
SAMPLE No.: SB-03
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1/7 3/4 3/6

^^

ft f« fIB f*> fSO flOO n

\.

\

\

\

X

^
\

\

\

\
\ ' f

i

X

'• ' * •*,^
**^

r*
•* •**

•*••

r-D tf O «*(

GRAIN SIZE (mm)

c>
d

TEST TYPE: PARTICLE-SIZE ANALYSIS ;
ASTM D 422

100

90

80

70 g
LJ

60*

50. cc

4-0 LL-
l—

30 Ldou ,-j

LoJ
20 °-

10

o
o

ECOll ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
* ASSOCIATESJNC

engineering geoocienco conourtorrts

HJA NpJ:j.|6266

PATE i|;bSILD: 06717/94
PLATE

ssavitch
00159.1088



BORING NO.: MW-004
SAMPLE No.: SB-04

INSUFFICIENT QUANTITY
OF MATERIAL PROVIDED
FOR THIS TEST

U.S. STANDARD SIEVE SIZES

1-1/Z 3/4 3/1 #4 ft fie (X f9D flOO f200
•h—^

O
O
O

o
o

GRAIN SIZE (mm)

q
o

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

100

-90

•80

'70
LJ

•60

•50 cn
LJ
•z,

•4-0 b-

-30

-20

-10

LU

o
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON & ASSOCIATES.INC

engineering <jeoecience consultants

HJA NO.: 6266

PATE ILbILL): 06/15/94
PLATE

'M-142

ssavitch
00159.1089



BORING NO.:
SAM'PLE No.:
CLAY

MW-004
SB-05

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/8 f4 fB fie f» i/90 flOO #2OO

t

!

I V

i

i

j

-> L .

\

1.

t

"\

S
sv

'

100

90

80

t

70 I

60

50

40

30

20

10

0

LJ

*
CD

LJ
O
CC
LJ
D_

o
o

O . i

GRAIN SIZE (mm)

q
d

o
o

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOCIATES.INC,

' engineering geoeciance conaultanti
HJA NOJ: 6266

DATE 'l-^lfcl): 06/22/94
PLATE

J4-143

ssavitch
00159.1090



BORING NO.: MW-010
SAMPLE No.: SB-03
TRASH

U.S.

3 1-1/7 3/4 3/8

STANDARD SIEVE SIZES

ft fie 030 fso fioo fzoo
-H In i i l i i I—r-*

\

\
\

\

o
o
o

o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

-100

•90

•80
l

-70

-60
m

•50 CC
LJ
•Z.

•40 u-

- ^n "-1-1«*>u o
ii:
LJ

-20 &-

•10

•0

o
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON & ASSOCIATES.INC,

engineering geoecienc* conourtarrti

HJA NO.: 6266

DATE 'IbblLLI: 06/17/94
PLATE

.M-144

ssavitch
00159.1091



BORING NO.: MW-010
SAMPLE No.: SB-04

INSUFFICIENT QUANTITY
OFl MATERIAL PROVIDED
FOR THIS TEST

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/0 f4 fB fl« f» fSO flOO fJOO

oo

r a n a r t

o
to M

100

•90

-80

•60

•50

LTJ

m

LJ
Z
Lu

I—

LJ

CC
LJ
CL

•10

GRAIN SIZE (mm)
d

0
0
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

ECOLOGY AND : ENVIROMENTAL

SIZE DISTRIBUTION
HENLEY^JOHNSTON tc ASSOGIATES.INC.

| enginuering gejoac ence conourtanti
HJA N0.:6266

DATE I TESTED:' Q$/\ 15/94
PLATE

•M-145

ssavitch
00159.1092



I
I
I
I
I
I
I
I
i
I
I
i
I
I
I
1

BORING NO.: MW-010
SAMPLE No.: SB-05
CLAY

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 fB fie

1
•9 fi ' m ti •B n

fX> f50 flOO f20Q

•

A N

s.
•— *-*^

^
i

•o m

•»/ir>

!

^ IJ S

\
\
\

B «

nn

on

i—
70 S

LJ

-60

LJ

_n U

1—

30 LJ

CC
LJ

20 °-

m

-0

O O O T- _

§ ° o § §

GRAIN SIZE (mm) °

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON & ASSOCIATES.INC.

engineering geoecience conauttorrta

HJA NO.: 6266

DATE TESTED: 06/22/94
rLATL 9

M-146

ssavitch
00159.1093



BORING NO.
SAMPLE No.
TRASH

MW-018
SB-03

U.S. STANDARD SIEVE SIZES

\

.

"• >.
- — 1s\

' 1 _

M
\

•v

' 11;
i

i

k
NS

•*

1

^ s
\

\ •
*v

§
o
o

GRAIN SIZE (mm)

q
d

100

90

80

[
70 i

60

LJ

50 CC
LJ

40

30

20

10

O
CC

o
o

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

EC(j)ll||GY -f^D j ENVIRONMENTAL

SIZEi 'DISTRIBUTION
tc >|GSOClATES.INC

engineering fooscience: comurtante
HJA (^01:1,6266

DATE : 061/17/94
PLAT 10

M-147

ssavitch
00159.1094



BORING NO.: MW-018
SAMPLE No.: SB-04

INSUFFICIENT QUANTITY
OF MATERIAL PROVIDED
FOR THIS TEST

U.S. STANDARD SIEVE SIZES

3 i-iA V** VB #4 f8 #ie fx> fso fioo froo
riT i » ii i—* rfi, 1 1 i i i t i hint i i 1—r i nH

•n n •_ n

O
O
o

o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

-100

-90

-80

t
•70 <

i

-60 :

•50 CC
LJ
Z

•40 u-

Q

cc
LJ

•20

10

o
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOCIATESJNC

engineering geoscience conaurtontt

HJA NO.: 6266

DATE TESTED; 06/15/94
PLATE 11

.M-148

ssavitch
00159.1095



BORING NO.: MW-018
SAM;PLE No.: SB-05
CLAY

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 fU fie f30 fSO flOO f200

O
O
O

'^' '

1
t 1

's

o n t o n c fi D M *

§ - S - 5

GRAIN SIZE (mm)

TEST TYPE: PARTICLE-SIZE ANALYSIS'
ASTM D 422

,

1

vi
• • i i

i' GR/

h,

*""".L ' i
(

\
I

\

\

(N « f

O

d

i

^L<|GY;;AND

ilN SIZE
H ENLEYjjp JOH

|| engineer
NSTOh

\

^

— onyu

on

l—
7O TT/U (_•)

CJ

m
cn f^OU LL.

LJ
z

4/1 L1-

H z
30 o

cc
LJ

2\)

1 nI U

n. w
i

o
o
d

ENVIRONMENTAL

DISTRIBUTION
i tc ASSOCIATES.INC.

?•,, oonaurtontv

HJA N0j:| 16266',

DATE (TESTED: '06^22/94
! ! '

PLATE 12

.M-149

ssavitch
00159.1096



BORING NO.: MW-024
SAMPLE No.: SB-02
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1/Z 3/4 3/B f4 fB fie fX f90 flOO fZOO
*"c—i i \ \ 1 1 t i i ' i hin I i i I—i—I—m+

\

K

o
o
o

o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

-100

-90

-80

i
•70 <

I

-60

CD

-50 cc
LJ

•40

CC
LJ

-20

10

O
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOCIATES.INC

engineering geoecience consultants
HJA NO.: 6266

DATE IbblfcL): 06/20/94
PLATE 13

.M-150

ssavitch
00159.1097



BOF
SAfc

IN
01
FC

U.S. STANDARD SIEVE SiZ

3 1-1/2 3/4 3/6 f4 fe f 10 f30 fSO flOO f2

r
o

. 0
o

1
to ti

oo

TESJ TYPE:

1

1
•n ri »o n « M

2 *" -
*~ d

GRAIN SIZE (mm)

PARTICLE-SIZE ANALYSIS
ASTM D 422

Ecfr

RjNG NO.: MW-024
•1PLE No.: SB-03

SUFFICIENT QUANTITY
r MATERIAL PROVIDED
)R THIS TEST

ES

«/-»c-\

I

•o n

1

LOGY Ai

o
d

on

nn

t—
7O TTr^ /u O

LJ

60 ^DU

CD

Kn fy.

LJ
2

An LJ

••in L-1JU o

Or:
loJ

on flzu *•

1 nI U

v
« . n

0
O
d

•

ND ENVIRONMENTALi

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOjciATES.INC.

|,{ engineering | rjeoecienc* conaultont*

HJA | NO.: 6266 | ,

DATE TESTED: 06/15/94
PLATE 14

'M-151

ssavitch
00159.1098



BORING NO.: MW-024
SAMPLE No.: SB-04
CLAY with some peat

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 f8 fie fX fSO flOO fZOO
ih i i i i i i fr 11 I t I I If^l i l l l l l l t—r-+

\

•100

•90

-80

-70
LJ

•60

•50 CC
LJ
Z

-40 *••-

LJ
Q
CC
LJ

•20

•10

§
o
o

GRAIN SIZE (mm)

q
d

o
q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422 ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON «Se ASSOCIATES.INC

engineering feoecience coneurtanta

HJA NO.: 6266

DATE TESTED: 06/20/94
PLATE 15

M-152

ssavitch
00159.1099



BORING NO.: MW-027
SAMPLE No.: SB-01
TNASH

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 fB fie fX f50 flOO fZOO

'
\

\

o
o
o

GRAIN SIZE (mm)
q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
: ASTM D 422

100

-90

•80

-70
LJ

60

-50 CC
LJ
"Z.

-40 b-
I—
•z.

.-in LJJU Q

CC
LJ

•20 °-

10

oq

ECOLOGY AND ENVIRONMENTAL
! < ; I I: , • I ' ' ' i

GRAIN SI!ZE DISTRIBUTION
HENLEYiJ-JOHNSTOfjJ tc ASSOCIATES.INC.

engineering | gooecience consultants

MJA |NOl:i 6266

DATE JH-SILL): 06/17/94
PLATE 16

H-153

ssavitch
00159.1100



BORING NO.: MW-027
SAMPLE No.: SB-03
CLAY

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 f8 fie fX f» flOO fZOO
•h—i-

o
oo

o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

\

100

-90

-80

•70

•60

LJ

*
CD

•50 CC

•40

•30 LJ
O
CC
LJ

•20 °-

•10

o
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON A: ASSOCIATES.INC

engineering geoscience consultants

HJA NO.: 6266

DATE ILbILD: 06/22/94
PLATE 17

M-l 54

ssavitch
00159.1101



BORING NO.: MW-028
SAMlRLE No.: SB-05
CLAY

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 fS f16 f50 fSQ flOO fZOO
ill i i il i—1 Jin i i i i 1 1 I mi I i1*. I • i *< n.* '

\
\

100

•90

-80

•70

•60

LJ

CD

•50 CC
LJ

-40

cc
LJ

•20

•10

o
o
o

o
o

GRAIN SIZE (mm)
q
c>

o
q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS!
!- ASTM D 422 l ECOLOGY AND ENVIRONMENTAL

I
DISTRIBUTION

i OH_NSTCN tc ASSOCIATES.INC
engineering gepscience conaukonts

HJA Nq.:||6266;

DATE IJTEStED: 06/Z21/94
PLATE 18

.M-155

ssavitch
00159.1102



BORING NO.: MW-031
SAMPLE No.: SB-01
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/8 f4 f8 fie f» fSO flOO f200
ill i i i» i—(t t\ 1 1 1 i i i l l 1 1 1 1 1 1 i i t—r—t—m1-

O
O
O

o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

•100

•90

•80

I—

•70 o
LJ

•60

-50 cc
LJ
Z

-40 lj-
I—

.-in LJOU Q

CC
LJ

-20 °-

10

O
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOCIATESJNC

engineering geoecience conaurtants
HJA NO.: 6266

DATE IfcblLD: 06/16/94
PLATE 19

.M-156

ssavitch
00159.1103



4ft
BORjNG NO.: MW-032
SAMPLE No.: SB-03

INSUFFICIENT QUANTITY
OF1 MATERIAL PROVIDED
FOR THIS TEST

U.S. STANDARD SIEVE SIZES

3 1-1/7 3/4 3/B f4 fB fie fX f»0 flOO fZOO
-100

-90

-80

t
-70 j

•60

LJ

•50 cc
LJ

•40

•30 O
CC
LJ

•20

•10

O
O
O

GRAIN SIZE (mm)

q
d

o
o

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

Eco'iJo;
Li I

GY AND ENVIRONMENTAL

GRAIN: SIZE DISTRIBUTION
HENLEiY|f,JOHNSTpfsl: tc ASSOCIATES.INC,

| engineering rjeoecience correuttonts

HJA Nf3.:;;6266

DATE 'tSILU; 06/15/94
PLATE 20

M-157

ssavitch
00159.1104



BORING NO.: MW-034
SAMPLE No.: SB-05
CLAY

U.S. STANDARD SIEVE SIZES

3 1-1/Z 3/4 3/8 f4 fe fie fX fX flOO fZOO

"N i
6-

^ S
\

\(

\

^\

\

\
!
\
v,x

S
S•^,-

o
o
o

o
o

GRAIN SIZE (mm)

q
d

100

90

80

70 |
LJ

e o -
m

50 cn
LJ
Z

40 *-*-

30

20

10

LJ
O
CC
LJ

o
q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422 ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON & ASSOCIATES.INC,

engineering geoscience consultants

HJA NO.: 6266

DATE TESTED: 06/20/94
PLATE 21

M-l 58

ssavitch
00159.1105



BORING NO.: MW-036
SAMfLE No.: SB-04
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1/23/4 3/8 f4 fS fie fX fSO flOO fZOO
__J tf ' ' ' ' ' L 1 1 '

]

\
\\

» ,s
x

N
*j
\
\

N•
i
•\ •\

V.

!

V

f \

8
o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

100

90

80

t_
70 ?

60

LJ

*
CD

50 CC
LJ
Z

40 u-

30 LJ
O
CC
LJ

20 Q-

10

o
o

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
r JOHNSTON tc ASSOCIATES.INC

engineering geoecience consultants

HJA N0.:|!6266

: 06/16/94
PLATE 22

M-159

ssavitch
00159.1106



BORING NO.: MW-038
SAMPLE No.: SB-04
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/8 f4 fB fie fX fSO f100 fZDO

\

\

O
O
o

o
o

GRAIN SIZE (mm)

q
d

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

100

•90

•80

-70

•60

•50

•40

•30

I—

O
LJ

CD

cn
LJ

o
cn

-20

10

o
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN "SIZE' DISTRIBUTION
HENLEY-JOHNSTON <Sc ASSOCIATES.INC.

engineering geoecience consultants

HJA NO.: 6266

DATE TESTED: 06/16/94
PLATE 23

-l 60

ssavitch
00159.1107



BORING NO.: MW-040
SAMPLE No.: SB-04
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1/2 3/4 3/B f4 f8 fX fSO flOO f2po

•.
\

\

o
oo

oo

GRAIN SIZE (mm)
q
d

TEST'TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

-100

-90

-80

[
-70 '(

•60

LJ

CD

•50 cc
LJ

•40

cc
LJ

•20

•10

o
q
d

ECOLQGY AND, ENVIRONMENTAL

GRAIN SIZE! DISTRIBUTION
HENLEY-!-jJOHNSTpN,«k ASSOC1ATES.INC.

I engineering geoecience consultants

HJA NO.: 6266

DATE Ibbillfci): 06^16/94
PLATED 24

M-l 61

ssavitch
00159.1108



BORING NO.: MW-046
SAMPLE No.: SB-04
TRASH

U.S. STANDARD SIEVE SIZES

3 1-lA 3/4 3/B f4 fB fie fX fX flOO fZOO
1-1—i-

\

O
o
o

o
o

GRAIN SIZE (mm)

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

q
d

•100

•90

•80

h-
•70 g

-60

-50

-40

•30

-20

-10

CD

cn
LJ

LJ
o
cn
LJ
D_

o
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOCIATES.INC

engineering geoecience consultants

HJA NO.: 6266

DATE TESTED: 06/20/94
PLATE 25

M-l 62

ssavitch
00159.1109



BORING NO.: BL-006
SAMPLE No.: SB-01
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1A 3/4 3/a f4 f8 fie fx tx fioo fzooi

\
V\

t

y
V

\

\

\
\

V ,
>

X
Vy

\

1 *

* -i
•*>^ •••I. ••»• a-M

o
oo

o
o

O I

GRAIN SIZE (mm)
q
o"

TEST! TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

100

90

80

70
LJ

CD

50 cn

40

30

20

10

0

LJ
O
cn

o
o

ECOLOGY AND ENVIRONMENTAL

GR/ l :SIZ£ DISTRIUTION
HENLETrj-j-jlJOHNSTprfl' tc ASSOCIATES.INC

| engineering | geoecience conourtartts

HJA N0.':||!6266:
III j I'll i . .

DATE JESTED: 06/1,7/94
PLATE 26

M-l 63
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BORING NO.: BL-007
SAMPLE No.: SB-01
TRASH

U.S. STANDARD SIEVE SIZES

3 1-1A 3/4 3/8 f4 fB fie fXI fX flOO f200

^s\
s
s

S
'x
N
\
\

i
s

V|

s
V
N
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>
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o
o
o

o
o

GRAIN SIZE (mm)

TEST TYPE: PARTICLE-SIZE ANALYSIS
ASTM D 422

q
d

100

90

80

70 g
LJ

60
CD

50 cn
LJ

40

30 £
cn
LJ

20 °-

10

O
q
d

ECOLOGY AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLEY-JOHNSTON tc ASSOCIATESJNC

engineering geoecience consultants
HJA NO.: 6266

DATE TESTED: 06/16/94
PLATE 27

M.-164
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BORING NO.
SAMPLE No.
PEAT

BL-007
SB-02

U.S. STANDARD SIEVE SIZES

3 \-\fi 3/4 3/8 f4 f8 flO f30 fSO flOO fZOO

'

""'• \

K
\

\

If

j

i . I

I
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< ' '
i w

i

i

I i

; i

!

\

\

•

s

^

S
\

100

80

60

LJ

CD

LJ
Z
I'

Z
LJ
O
CC
LJ

10

«> n ro rt e n

O
0
O

0

o

GRAIN SIZE (mm) j

o
d

O
O

TEST TYPE: PARTICLE-SIZE ANALYSIS ';
ASTM D 422

ECo AND ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION
HENLESM

;ASSOCITES,INC.
engineering geqccience conauttonts

HJA NOl: 6266

DATE TESrib: 06/20/94
PLATE 28

M-l 65
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0.0

BORING NO.: MW-004
DEPTH (FT): 36.0-36.5
CLAY

TANGENT MODULUS AT 5C*
ULTIMATE STRESS:

0.13 KSI

1 1 1 1 1 1 1 1
5.0 10.0 15.0

AXIAL STRAIN (JB)

20.0 25.0

TEST TYPE: UNCONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSION TEST

(ASTM D 2850)

MOISTURE CONTENT (*): 88.2
DRY UNIT WEIGHT (PCF): 49.8

CONFINING PRESSURE (PSI): 16.0

ECOLOGY AND ENVIRONMENTAL

TRIAXIAL COMPRESSION TEST
. STRESS-STRAIN PLOT

HENLEY-JOHNSTON tc ASSOCIATES,!NC
engineering geoscience consultants

HJA NO.: 6266

DATE IbSILU: 06/19/94
PLATE 29

M-l 66
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0.0

BORING NO.: MW-010
DEPJTH (FT): 34.2-34.7
CLAY,

TANGENT MODULUS AT 50*
ULTIMATE STRESS:

0.17 KSI

10.0 15.0
AXIAL STRAIN

25.0

TEST TYPE: UNCONSOUDATED-UNDRAJNED
TRIAXIAL COMPRESSION TEST

(ASTM D 2850)

MOISTURE CONTENT (*): 57.6
DRY UNIT WEIGHT (PCF): 62.7

CONFINING PRESSURE (PSI): 15.4

ECOLOGY AND ENVIRONMENTAL

TRIAXIAL COMPRESSION TEST
Iii I STRESS4STRAIN PLOT

HENliEjKJfJOHN'STdN tc ASSOCIATES,INC,
I ; engineering geosciencs consultants

HJA NO.: 6266

DATE:'IESIbU: 06/1B/94
PLATE 30

M-167
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to
CL

CO
co
LJ
CC

CO

<
<

BORING NO.: MW-018
DEPTH (FT): 35.5-36.0
CI_AY

TANGENT MODULUS AT 50*
ULTIMATE STRESS:

0.09 KSI

0.0
5.0

I r

10.0 15.0
AXIAL STRAIN (JB)

20.0 25.0

TEST TYPE: UNCONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSION TEST

(ASTM D 2850)

MOISTURE CONTENT (*): 62.6
DRY UNIT WEIGHT (PCF'): 64.4

CONFINING PRESSURE (PSI): 16.0

ECOLOGY AND ENVIRONMENTAL

TRIAXIAL COMPRESSION TEST
STRESS-STRAIN PLOT

HENLEY-JOHNSTON & ASSOCIATES,!NC
engineering geoscience consultants

HJA NO.: 6266

DATE IbblLU: 06/18/94
PLATE 31

M-l 68
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3.0

CO
ID-

to
LJ
CC
t—
to

< .
< 1.0

0.0

BOR(NG NO.: MW-024
DEPTH (FT): 35.5-36.0
CLAY

TANGENT 'MODULUS. AT 50*
ULTIMATE .STRESS:

0.33 KSI

i i i i
0.0

. T i i l | i r-i r i i
5.0 10.0 15.0

AXIAL STRAIN (x)
20.0 25.0

TEST TYPE: UNCONSOLIDATED-UNDRAINED 'I
I TRIAXIAL COMPRESSION TEST ! I M

(ASTIM D 2850) ' , ' , . I

MOISTURE CONTENT (*): 53.1
DRY UNIT WEIGHT (PCF): 72.9
CONFINING PRESSURE (PSI): 16.0

ECOlO'GY AND ENVIRONMENTAL

I'!COMPRESSION TEST
!rl STRAIN. PLOT

HENLE|-|l|jbHNSTO|N tc ASSOClXTESJNC,
engineering geoacience consultonts

HJA NO.: 16266

DATE TESTED:1 06/1B/94;
PLATE 32

M-169
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0.0

BORING NO.: MW-028
DEPTH (FT): 36.8-37.2
CLAY

TANGENT MODULUS AT 5C*
ULTIMATE STRESS:

0.39 KSI

I l l I I I I I

10.0 15.0
AXIAL STRAIN

25.0

TEST TYPE: UNCONSOLIDATED-UNDRAINED
TRIAXIAL COMPRESSION TEST

(ASTM D 2850)

MOISTURE CONTENT (*): 78.8
DRY UNIT WEIGHT (PCF): 56.3

CONFINING PRESSURE (PSI): 16.5

ECOLOGY AND ENVIRONMENTAL

TRIAXIAL COMPRESSION TEST
STRESS-STRAIN PLOT

HENLEY-JOHNSTON tc ASSOCIATES,INC
engineering geosc'tence consultants

HJA NO.: 6266

DATE TESTED: 06/18/94
PLATE 33

M-l 70
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4.0:

0.0 i i i n

BOR'ING NO.: Mw-032
DEPTH (FT): 34.8-35.2
CLAY.

TANGENT MODULUS AT 50*
ULTIMATE STRESS:

6.67 KSI

0.0 5.0 10.0 15.0
AXIAL STRAIN (SB)

1 ' I
20.0 25.0

TEST 'TYPE: UNCONSOLJDATED-UNDRAINED
TRIAXIAL COMPRESSION TEST

! (ASTM D 2850)

MOISTURE CONTENT (x): 65.6
DRY UNIT WEIGHT (PCF): 62.5

CONFINING PRESSURE (PSI): 15.7

ECOdOGY AND ENVIRONMENTAL

TRIAXIAL COMPRESSION TEST
S:TRESS;-STRAIN PLOT

HENLDf-jJOHNSTON tc ASSOCIATES.INC,
I engineering geoacience consultants

HJA NO.': I6266

DATE IbblLU: 06/19/94
PLATE 34

M-171

ssavitch
00159.1118



0.67

0.65

0.63

0.61

0.59

0.57

e - 0.

BORING NO.: MW-004
DEPTH (FT): 36.8-37.2
CLAY

4 I B

©
\

4 ft I

15

0.1
VERTICAL STRESS(TSF)

10
i i 4 e» i 4 e« j 4 te

10 •* 10"*' 10 -1 10 '*
COEFFICIENT OF
CONSOLIDATION

(SQ CM/SEC)

TEST TYPE: CONSOLJDAT10N TEST
(ASTM D 2435)

MOISTURE CONTENT (SB): 26.9
DRY UNIT WEIGHT (PCF): 99.4

ECOLOGY AND ENVIRONMENTAL

CONSOLIDATION TEST
VOID RATIO-LOG OF STRESS PLOT
HENLEY-JOHNSTON tc ASSOCIATES.INC.

engineering gececience consultants

HJA NO.: 6266

DATE IhblLU: 06/10/94
PLATE 35

M-172
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0.400

0.350

BOf-jllNG NO.: MW-004
DEPTH (FT): 36.8-37.2
CLAY

0.1 • i 10 TOO
TIME(MIN)

1000 10000

.ECOLOGY AND ENVIRONMENTAL

I i CONSOLIDATION TEST
DIAL REA'DINGrLOG OF TIME PLOT
HENLEY-i JOHNSTON tc ASSOC1ATES.INC.

engineering geoscience consultant*

HJA NO.: 16266

DATE TESTED: 06/18/94
PLATE 36

M-173
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2.80

2:60

2.40

2.20

O
O 2.00

1.80

1.60

1.40

e - 2.6 391

\

\

4 ( 8

BORING NO.: MW-010
DEPTH (FT): 33.2-33.8
CLAY

4 1 1

0.1
VERTICAL STRESS(TSF)

2 4 ft B 2 4 I »

10 10-* 10-6 10-
COEFFICIENT OF
CONSOLIDATION

(SO CM/SEC)

TEST TYPE: CONSOLIDATION TEST
(ASTM D 2435)

MOISTURE CONTENT fe): 93.7
DRY UNIT WEIGHT (PCF): 46.9

ECOLOGY AND ENVIRONMENTAL

CONSOLIDATION TEST •
VOID RATIO-LOG OF STRESS PLOT
HENLEY-JOHNSTON le ASSOCIATES.INC.

engineering geoecience consultants
HJA NO.: 6266

DATE 'IbblldJ: 06/10/94
PLATE 37

'M-174

ssavitch
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I
IFfc
ff_t

r~

r

L

r
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0.400

0.360 H

0.080

BORING NO.: MW-010
DEPTH (FT): 33.2-33.8
CLAY

0.1 10 100
TIME(MIN) <

1000 1DOOO

ECOllOGY AND ENVIRONMENTAL

CONSOLIDATION .TEST
DIAL1 READING-LOJ5__OF_TlrilE PLOT

HENLEY-JOHNSTON tc ASSOCIATES.INCj
i engineering gepscience consultants

HJA NO.1: 16266

DATrT ilbblbl); 06/10/94
PLATE 38

M-175
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1
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BORING NO.: MW-018
DEPTH (FT): 36.0-36.5
CLAY

1 oni .yu —

1.70 -
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O

^ 1.50 -
0
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1.10 -
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i 2 4 1

j

B 2 4 1 1
0.1 1 10 10-" 10-6 ID"4

VERTICAL STRESS(TSF) COEFFICIENT OF
CONSOLIDATION

(SQ CM/SEC)

TEST TYPE: CONSOLIDATION TEST
(ASTM D 2435)

MOISTURE CONTENT fe): 58.9
DRY UNIT WBGHT (PCF): 58.8

ECOLOGY AND ENVIRONMENTAL

CONSOLIDATION' TEST
VOID RATIO-LOG OF STRESS PLOT

HENLEY-JOHNSTON tc ASSOCIATESJNC.
engineering gececience consultants

HJA NO.: 6266

DATE TESTED: 06/10/94
PLATE 39

M-176
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E

t

L

r 0.150

0.1

BQRING NO.: MW-018
DEFlTH (FT): 36.0-36.5
CLAY

10 100
TIME(MIN)

10000

ECOloGY AND ! ENVIRONMENTAL

CONSOLIDATION TEST
DIALI.^EADINGf LOG OF TIME PLOT
HENLJEV^JOHNSTOW tc ASSOCIATES.INC.

engineering gooec'ence consultants
HJA NO1.: 6266

DATE
PLATE 40

M-177
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BORING NO.: MW-024
DEPTH (FT): 36.0-36.5
CLAY

1.50

1.40

1.30

g

* 1.20

1.10

1.00

0.90

e - 1.4723

\

0.1

N

Sk;

S

4 I B

\
N

4 e B

1 10
VERTICAL STRESS(TSF)

1 4 8 8 2 4 1 8

10 •* 10'-* 10-*
COEFFICIENT OF
CONSOLIDATION

(SQ CM/SEC)

TEST TYPE: CONSOLIDATION TEST
(ASTM D 2435)

MOISTURE CONTENT fe): 53.9
DRY UNIT WEIGHT (PCF): 68.7

ECOLOGY AND ENVIRONMENTAL

CONSOLIDATION TEST
VOID RATIO-LOG OF STRESS PLOT]

HENLEY-JOHNSTON tc ASSOCIATES.INC.
engineering geoecience consultants

HJA NO.: 6266

DATE IbblLU: 06/10/94
PLATE 41

M-178
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0.400

0.150

BORljNG NO.: MW-024
DEPTH (FT): 36.0-36.5
CLAY

10 1 00

TIME(MIN)
1000 1DOOO

ECOLOGY AND| ENVIRONMENTAL
Illillll i .;, I - I . I j . I

| lllcbNSbubATiON; TEST •
DIAL iREADINGHlbb OF; TIME PLOT
HENLEY-f'JOHNSTON I Ac ASSOCIATESJNC.

I' I l:i h . 1 . : i : l i . u1 _i_geoocience consultant*

HJA NO,: IB266, i

DATE liU: 06/10/94
PLATE 42

M-179
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2.35

2.15

cn
9

§,.75

1.55

1.35

e - 2.2582

\

\

4 t e

BORING NO.: MW-028
DEPTH (FT): 35.5-36.0
CLAY

4 e B

0.1
VERTICAL STRESS(TSF)

2 4 8 8 2 4 1 8

10 10"* 10 -" 10"
COEFFICIENT OF
CONSOLIDATION

(SQ CM/SEC)

TEST TYPE: CONSOLIDATION TEST
(ASTM D 2435)

MOISTURE CONTENT fe): 82.5
DRY UNIT WEIGHT (PCF): 51.8

ECOLOGY AND ENVIRONMENTAL

CONSOLIDATION TEST
VOID RATIO-LOG OF STRESS PLOTl
HENLEY-JOHNSTON tc ASSOCIATES.INC.

engineering geoscience consultants
HJA NO.: 6266

DATE TESTED: 06/10/94
PLATE 43

M-180
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BORING NO.: MW-028
DE'PJTH (FT): 35.5-36.0
CLAY

10 100
TIME(MIN)

1000 10000

ECOLOGY AND ENVIRONMENTAL

: I CONSOLIDATION TEST
DIAL READING-LOG OF TIME PLOT
HENLEY-JOHNSTON tc ASSOCIATES.INC,

engineering gooecience consultant*

HJA NO.: 6266

DATE I lib ILL): 06/10/94
PLATE 44

M-181
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1.80

1.60

g

i,40

1.20

1.00

e - 1.7524

\
\

8 a

BORING NO.: MW-032
DEPTH (FT): 35.2-35.8
CLAY

o.i
VERTICAL STRESS(TSF)

8 8 1 2 4 8 8 2 4 8 8

10 10.-* 10 •* 10"
COEFFICIENT OF
CONSOLIDATION

(SQ CM/SEC)

TEST TYPE: CONSOLIDATION TEST
(ASTM D 2435)

MOISTURE CONTENT fe): 63.0
DRY UNIT WBGHT (PCF): 61.5

ECOLOGY AND ENVIRONMENTAL

CONSOLIDATION TEST
VOID RATIO-LOG OF STRESS PLOT
HENLEY-JOHNSTON tc ASSOCIATES.INC.

engineering geoecisnce consultants

HJA NO.: 6266

DATE TtblLU: 06/13/94
PLATE 45

"M-182
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0.400

0.150

BODING NO.: MW-032
DEPTH (FT): 35.2-35.8
CLAY

0.1 10 100
TIME(MIN) i:

1000 10000

ECOLOGY AND ENVIRONMENTAL

i | i CONSOLIDATION TEST
DIAL !;READING-f LOG OF TIME PLOT
HENLEY^JOHNSTON; Sc ASSOCIATES.INC.

[engineering] geciecience consuttorrt*

HJA NO.: J6266

DATE ibbl!LU: 06/1J3/94
PLATE 46

M-183
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RRII:
Appendix:
Revision No.:
Date:

Agriculture Street Landfill
N
1
March 1995

APPENDIX N

CONTINUOUS WATER-LEVEL RECORDS

06:WPUZD:ZT2061 DFWI007 APPS-03/08/95-F1
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APPENDIX N

Appendix N contains information pertaining to the evaluation of possible tidal effects on the
l

groundwater systems associated with the Agriculture Street Landfill (ASL) site. Data within

Appendix N is separated into two groups. The first group contains| summary water level information
i *

collected at four monitoring wells (MW015, MW016, MW017, and MW018) during specific time

intervals from May 20 to May 26, 1994. The second group of information summarizes barometric

pressure readings compiled by the National Weather Service (NWS) for the City of New Orleans

during the measurement period at each well.
t

To evaluate the potential effect of variations in barometric pressure on the water level

readings, barometric pressure versus time were plotted for the measurement period at each well using

NWS data. The start and end times of the barometric plots approximate the data collection period for
i

the hydrographs. Water level hydrographs for each monitoring well are presented on pages N-5 to N-

11. Barometric pressure plots for each monitoring well are presented on pages N-13 to N-19, and

data used to generate the barometric pressure plots are summarized on pages N-21 to N-28. Raw

data associated with each well are presented on pages N-29 to N-68.

N-3

06:WPUZD:ZT2061 DFW1007 APP N-09/12/W-D1
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Summary of Barometric Pressure
May 23-24, 1994, New Orleans, LA

30.04

29.92
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14)1(5 16 17 jl8 19 20 21 22 2324

Hours from Start of Test of M\A/015

N-13
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o

Summary of Barometric Pressure
May 20 - 23, 1994, New Orleans, LA

30.15

i in ii i i i i in 1 1 1 iiii ii INI ill HI29.9
3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 0

Hours from Start of Test for MW016 '

N-15
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Summary of Barometric Pressure
May 24 - 25, 1994, New'Orleans, LA

29.94

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 167 18 19 20 21 22

Hours from Start of Test of MW01 7

N-17
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o

Summary of Barometric Pressure
May 25-26, 1994, Newbrleans, LA

29.9

29.88 - -

29.86 -•

O>

W
0

o

oE. 29.84 --
CO
COa>
Q_

0 1 2 3 4 5 6 7 8 ,9: 10 11 12! 13 14 15 H6 17 18 19 20 21

Hours from Start of Test of f\)lW018 !

N-19

ssavitch
00159.1150



ssavitch
00159.1151



O
MW015

SUMMARY OF BAROMETRIC? PRESSURE
MAY 23-24, 1994, NEW ORLEANS, LA

Date

May 23, 1994

May 24, 1994

I

j

Military Time (Local

1750

1850

1953

2051

2150

2250

2350

0050

0150

0250

0350

0450

0550

0650

0751

0850

0952• . 1 1 . . M . : : .

1050

1150

'125;i

. 11351 !. i ' ! . ' i i i
' ' 1 : . ; i l ! ; .

. hMfftl
1 I ' i : i . 11 ' !

|'!155;1" .
' ! : ' iJ!

1651

!)

i

i
1

i

i

'

; i ii

Pressure (Inches Hg)

30.005

30.000

30.005

30.010

30.015

30.020

30.020

30.010

30.005

30.015

30.025

30.015

30.025

30.035

30.030

30.025

30.020

30.020
]

30.005

29.985

I j . 29.970 -

: ' ' i i 29.955

' 29.935

29.925

N-21
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MW016

SUMMARY OF BAROMETRIC PRESSURE
MAY 20-23,1994, NEW ORLEANS, LA

Date

May 20, 1994

May 2 1,1994

Military Time {Loca!

1150

1254

1350

1450

1550

1650

1750

1850 ;

1950

2050

2150

2250

2350

0050

0150

0250

0350

Q450

0550 •' ' : • i ii ; • i
, i ' , ' t i l l ; : ;

0650 i. :: :.:ni : ; ; • !

' i l l | r ' ' ' 1 1 1 . ' : !
10752: J i ;M : i l l ; : ;

• ' ' : ;p$s;i ;
0952 . i

1050

) '

\ '
i

i
..

I '

! i

' i
•\

1

!, \

Pressure (Inches Hg)

29.945

29.930

29.925

29.915

29.905

29.905

29.905

29.915

29.930

29.945

29.965

29.970

.29.970

29.970

29.960

29.965

: 29.980

i 30.000

30.020

30.035. . i . • i
30.065: i . i

; 30.050

; 30.050

30.050

N-23
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MW016 (Continued)

Date

May 2 1,1994

May 22, 1994

Miltarv Time (Local)

1150

1253

1351

1451

1550

1650

1750

1851

1951

2050

2150

2250

2350

0052

0153

0250

0351

0455

0550

0650

0750

0850

0950

1050

1150

Pressure {Inches Hg)

30.050

30.025

30.005

29.990

29.980

29.976

29.980

29.985

30.010

30.020

30.030

30.030

30.030

30.010

30.035

30.015

30.025

30.035

30.055

30.075

30.085

30.095

30.105

30.100

30.090

N-24

ssavitch
00159.1155



MW016 (Continued)
i i '

Date

May 22, 1994

May 23, 1994

i

Military Tine (Local)

1250

1350

1450

1550 '

1651

1750

• i ,
i

1850

1951

2050

2150

2250

2350 '

0050

0150

0250

0350

0450

0550

0650

CJ750

0850

0951

105P

1150ii . :

i .

i
1 ;

1. !

I j

!' i
l l 1

1250

Pressure (Inches Hgl

30.075

30.060

30.045

30.035

30.030

30.035

30.035

30.050

30.060

30.075

30.075

30.008

30.065

30.045

30.045

30.050

30.075

30.095

30.115

30.120
! 1 30.120

30.115

30.110

30.950

30.080

N-25

ssavitch
00159.1156



MW016 (Continued)

Date

May 23, 1994

Military Time (Local)

1351

1450

1550

1650

1750

Pressure (Inches Hg)

30.060

30.040

30.020

30.000

30.005

N-26

ssavitch
00159.1157



MW017

SUMMARY OF BAROMETRIC PRESSURE
MAY 24-25,1994, NEW ORL^NS, LA

Date

May 24, 1994

May 25, 1994

1
|

l

( i

1

Military Time (Local)

1750 ; |

1851

1951

2050

2150
i

2250 i

2350

0050 : ,

0150 !
i i •

0251 !
i .

0350

0453

0550 ,

0650

0750 :

0850 |

0953

1051

1150

1251

l

i

i j ;

1

• ' , : ̂ 50 i . i ' i
; IPO ;
1550 - ! 1

1651
i

Pressure (Inches Hg)

29.925

29.920

29.920

29.925

29.920

29.920

29.920

29.905

29.905

29.915

29.915

29.935

29.920

29.915

29.920

29.920

, ; 29.925

i 29.920

i , i i ' 29.905
i . l i , (

M 'M !
i ! 29.885

| : ; 29.875 -

' 29.850

i.! ' 29'8!35

' 29.825

N-27;

ssavitch
00159.1158



MW018

SUMMARY OF BAROMETRIC PRESSURE
MAY 25-26,1994, NEW ORLEANS, LA

Date

May 25, 1994

May 26, 1994

Military Time (Local)

1550

1651

1750

1851

1950

2050

2150

">7^?

2350

0050

0150

0250

0350

0450

0550

0651

0753

0851

0950

1050

1150

1250

Pressure (Inches Hg)

29.835

29.825

29.825

29.815

29.815

29.815

29.835

29.835

29.820

29.825

29.815

29.805

29.815

29.815

29.835

29.855

29.865

29.885

29.885

29.865

29.850

29.825

N-28

ssavitch
00159.1159



WELL DATA

N-29

ssavitch
00159.1160



ssavitch
00159.1161



IN-SITU, INC.
WELL SENTINEL

Serial # L3K00631

Downloaded: 05/24/94 17:47
Unit ID:
Test name:
Linearity:
Scale Factor:
Offset:
Specific Gravity
Data Type:
Units:
Mode:
Ref. Level:

L3K00631
mw015a
0.029
10.067
0.002
1.000
Level

English
Top of Casing

0.000
Ref. Taken: 05/23/94 17:51
Test Begun: 05/23/94 18:00

Real Time Reading

05/23/94 18:00
05/23/94 18:05
05/23/94 18:10
05/23/94 18:15
05/23/94 18:20
05/23/94 18:25
05/23/94 18:30
05/23/94 18:35
05/23/94 18:40
05/23/94 18:45
05/23/94 18:50
05/23/94 18:55
05/23/94 19:00
05/23/94 19:05
05/23/94 19:10
05/23/94 19:15
05/23/94 19:20
05/23/94 19:25
05/23/94 19:30
05/23/94 19:35
05/23/94 19:40
05/23/94 19:45
05/23/94 19:50
05/23/94 19:55
05/23/94 20:00
05/23/94 20:05
05/23/94 20:10
05/23/94 20:15
05/23/94 20:20
05/23/94 20:25
05/23/94 20:30

-0.017
-0.025
-0.031
-0.035
-0.035
-0.039
-0.041
-0.044
-0.045
-0.048

. -0.048
-0.049
-0.054
-0.054
-0.055
-0.057
-0.057
-0.055
-0.057
-0.057
-0.057
-0.058
-0.058
-0.058
-0.060
-0.058
-0.058
-0.057
-0.058
-0.058
-0.060

N-31

ssavitch
00159.1162



05/23/94 20:35 -0.057
05/23/94 20:40 -0.061
05/23/94 20:45 -0.060
05/23/94 20:50 -0.060
05/23/94 20:55 -0.058
05/23/94 21:00 -0.058
05/23/94 21:05 -0.058
05/23/94 21:10 -0.058
05/23/94 21:15 -0.055
05/23/94 21:20 -0.057
05/23/94 21:25 -0.057
05/23/94 21:30 -0.058
05/23/94 21:35 -0.058
05/23/94 21:40 -0.058
05/23/94 21:45 -0.057
05/23/94 21:50 -0.057
05/23/94 21:55 -0.058
05/23/94 22:00 -0.054
05/23/94 22:05 -0.057
05/23/94 22:10 -0.057
05/23/94 22:15 -0.057
05/23/94 22:20 -0.057
05/23/94 22:25 -0.055
05/23/94 22:30 -0.054
05/23/94 22:35 -0.054
05/23/94 22:40 -0.055
05/23/94 22:45 -0.057
05/23/94 22:50 -0.055
05/23/94 22:55 -0.055
05/23/94 23:00 -0.055
05/23/94 23:05 -0.055
05/23/94 23:10 -0.054
05/23/94 23:15 -0.055
05/23/94 23:20 -0.054
05/23/94 23:25 -0.054
05/23/94 23:30 -0.054
05/23/94 23:35 -0.054
05/23/94 23:40 -0.057
05/23/94 23:45 -0.054
05/23/94 23:50 -0.055
05/23/94 23:55 -0.054
05/24/94 00:00 -0.054
05/24/94 00:05 -0.054
05/24/94 00:10 -0.054
05/24/94 00:15 -0.054
05/24/94 00:20 -0.054
05/24/94 00:25 -0.054
05/24/94 00:30 -0.054
05/24/94 00:35 -0.054
05/24/94 00:40 -0.052
05/24/94 00:45 -0.054

N-32

ssavitch
00159.1163



05/24/94 00:50 -0.054
05/24/94 00:55 -0.054
05/24/94 01:00 -0.054
05/24/94 01:05 -0.052
05/24/94 01:10 -0.054
05/24/94 01:15 -0.054
05/24/94 01:20 -0.054
05/24/94 01:25 -0.054
05/24/94 01:30 -0.052
05/24/94 01:35 -0.054
05/24/94 01:40 -0.052
05/24/94 01:45 -0.054
05/24/94 01:50 -0.054
05/24/94 01:55 -0.054
05/24/94 02:00 -0.054
05/24/94 02:05 -0.054
05/24/94 02:10 -0.054
05/24/94 02:15 -0.054
05/24/94 02:20 -0.052
05/24/94 02:25 -0.054
05/24/94 02:30 -0.054
05/24/94 02:35 -0.052
05/24/94 02:40 -0.054
05/24/94 02:45 -0.054
05/24/94 02:50 -0.055
05/24/94 02:55 -0.054
05/24/94 03:00 -0.054
05/24/94 03:05 -0.052
05/24/94 03:10 -0.052
05/24/94 03:15 -0.052
05/24/94 03:20 -0.052
05/24/94 03:25 -0.052
05/24/94 03:30 -0.051
05/24/94 0.3:35 -0.052
05/24/94 03:40 -0.051
05/24/94 03:45 -0.051
05/24/94 03:50 -0.051
05/24/94 03:55 -0.052
05/24/94 04:00 -0.051
05/24/94 04:05 -0.051
05/24/94 04:10 -0.054
05/24/94 04:15 -0.052
05/24/94 04:20 -0.051
05/24/94 04:25 -0.051
05/24/94 04:30 -0.051 ;
05J24/94 04:35 -0.051 !
05/24/94 04:40 -0.051
05^24/94 04:45 -0.051
05/24/94 04:50 -0.051
05/24/94 04:55 -0.049
05/24/94 05:00 -0.049

N-33

ssavitch
00159.1164



05/24/94 05:05 -0.051
05/24/94 05:10 -0.052
05/24/94 05:15 -0.051
05/24/94 05:20 -0.051
05/24/94 05:25 -0.051
05/24/94 05:30 -0.051
05/24/94 05:35 -0.051
05/24/94 05:40 -0.049
05/24/94 05:45 -0.048
05/24/94 05:50 -0.051
05/24/94 05:55 -0.051
05/24/94 06:00 -0.051
05/24/94 06:05 -0.049
05/24/94 06:10 -0.049
05/24/94 06:15 -0.049
05/24/94 06:20 -0.049
05/24/94 06:25 -0.051
05/24/94 06:30 -0.048
05/24/94 06:35 -0.048
05/24/94 06:40 -0.048
05/24/94 06:45 -0.048
05/24/94 06:50 -0.046
05/24/94 06:55 -0.046
05/24/94 07:00 -0.048
05/24/94 07:05 -0.046
05/24/94 07:10 -0.046
05/24/94 07:15 -0.046
05/24/94 07:20 -0.046
05/24/94 07:25 -0.045
05/24/94 07:30 -0.045
05/24/94 07:35 -0.046
05/24/94 07:40 -0.045
05/24/94 07:45 -0.046
05/24/94 07:50 -0.045
05/24/94 07:55 -0.044
05/24/94 08:00 -0.042
05/24/94 08:05 -0.046
05/24/94 08:10 -0.044
05/24/94 08:15 -0.044
05/24/94 08:20 -0.044
05/24/94 08:25 -0.044
05/24/94 08:30 -0.045
05/24/94 08:35 -0.046
05/24/94 08:40 -0.044
05/24/94 08:45 -0.045
05/24/94 08:50 -0.045
05/24/94 08:55 -0.046
05/24/94 09:00 -0.044
05/24/94 09:05 -0.045
05/24/94 09:10 -0.045
05/24/94 09:15 -0.045

N-34

ssavitch
00159.1165



05/24/94 09:20
05/24/94 09:25
05/24/94 09:30
05/24/94 09:35
05/24/94 09:40
05/24/94 09:45
05/24/94 09:50
05/24/94 09:55
05/24/94 10:00
05/24/94 10:05
05/24/94 10:10
05/24/94 10:15
05/24/94 10:20
05/24/94 10:25
05/24/94 10:30
05/24/94 10:35
05/24/94 10:40
05/24/94 10:45
05/24/94 10:50
05/24/94 10:55
05/24/94 11:00
05/24/94 11:05
05/24/94 11:10
05/24/94 11:15
05/24/94 11:20
05/24/94 11:25
05/24/94 11:30
05/24/94 11:35
05/24/94 11:40
05/24/94 11:45
05/24/94 11:50
05/24/94 11:55
05/24/94 12:00
05/24/94 12:05
05/24/94 12:10
05/24/94 12:15
05/24/94 12:20
05/24/94 12:25
05/24/94 12:30
05/24/94 12:35
05/24/94 12:40
05/24/94 12:45
05/24/94 12:50
05/24/94 12:55
05/24/94 13:00
05/24/94 13:05
05/24/94 13:10
05/24/94 13:15
05/24/94 13:20
05/24/94 13:25
05/24/94 13:30

-0.044
-0.045
-0.045
-0.046
-0.045
-0.045
-0.045
-0.044
-0.045
-0.044
-0.044
-0.045
-0.044
-0.045
-0.042
-0.044
-0.044
-0.044
-0.041
-0.042
-0.042
-0.041
-0,042
-0.041
-0.044
-0.039
-0.041
-0.042
-0.038
-0.039
-0.039
-0.041
-0.039
-0.039
-0.039
-0.039
-0.041
-0.041
-0.041
-O.OSS
-0.041
-0.041
-0.039
-0.039
-0.039
-0.041
-0.041
-0.042
-0.041
-0.044
-0.041

N-35

ssavitch
00159.1166



05/24/94 13:35 -0.039
05/24/94 13:40 -0.044
05/24/94 13:45 -0.039
05/24/94 13:50 -0.041
05/24/94 13:55 -0.039
05/24/94 14:00 -0.039
05/24/94 14:05 -0.038
05/24/94 14:10 -0.038
05/24/94 14:15 -0.039
05/24/94 14:20 -0.039
05/24/94 14:25 -0.039
05/24/94 14:30 -0.041
05/24/94 14:35 -0.039
05/24/94 14:40 -0.041
05/24/94 14:45 -0.039
05/24/94 14:50 -0.042
05/24/94 14:55 -0.039
05/24/94 15:00 -0.041
05/24/94 15:05 -0.041
05/24/94 15:10 -0.041
05/24/94 15:15 -0.041
05/24/94 15:20 -0.041
05/24/94 15:25 -0.041
05/24/94 15:30 -0.041
05/24/94 15:35 -0.039
05/24/94 15:40 -0.039
05/24/94 15:45 -0.042
05/24/94 15:50 -0.049
05/24/94 15:55 -0.049
05/24/94 16:00 -0.048
05/24/94 16:05 -0.049
05/24/94 16:10 -0.048
05/24/94 16:15 -0.046
05/24/94 16:20 -0.048
05/24/94 16:25 -0.048
05/24/94 16:30 -0.045
05/24/94 16:35 -0.045
05/24/94 16:40 -0.045
05/24/94 16:45 -0.045
05/24/94 16:50 -0.045
05/24/94 16:55 -0.046
05/24/94 17:00 -0.045
05/24/94 17:05 -0.044
05/24/94 17:10 -0.046
05/24/94 17:15 -0.042
05/24/94 17:20 -0.044
05/24/94 17:25 -0.042
05/24/94 17:30 -0.044
05/24/94 17:35 -0.044
05/24/94 17:40 -0.048
05/24/94 17:45 -0.051

N-36

ssavitch
00159.1167



IN-SITU, INC.
WELL SENTINEL

Serial # L3K00631

Downloaded: 05/23/94 17:06
Unit ID:
Test name:
Linearity:
Scale Factor:
Offset:
Specific Gravity
Data Type:
Units:
Mode:
Ref. Level:

L3K00631
mw016a
0.029
10.067
0.002
1.000
Level

English
Top of Casing

0.000
Ref. Taken: 05/20/94 11:44
Test Begun: 05/20/94 12:00

Real Time Reading

05/20/94 12:00
05/20/94 12:05
05/20/94 12:10
05/20/94 12:15
05/20/94 12:20
05/20/94 12:25
05/20/94 12:30
05/20/94 12:35
05/20/94 12:40
05/20/94 12:45
05/20/94 12:50
05/20/94 12:55
05/20/94 13:00
05/20/94 13:05
05/20/94 13:10
05/20/94 13:15
05/20/94 13:20
05/20/94 13:25
05/20/94 13:30
05/20/94 13:35
05/20/94 13:40
05/20/94 13:45
05/20/94 13:50
05/20/94 13:55
05/20/94 14:00
05/20/94 14:05
05/20/94 14:10
051/20/94 14:15
05/20/94 14:20
05/20/94 .14:25
05/20/94 14:30

-0.016
-0.010
-0.018
-0.016
-0.019
-0.019
-0.019
-0.020
-0.020
-0.019
-0.022
-0.023
-0.022 .
-0.022
-0.025
-0.02J2 M
-0.023
-0.026 ;

-0.026
-0.025
-0.02:6

-0.02J8, ,
-0.028 !;
-0.026 ^
-0.02i6 M
-0.02-16 ,, . 1 , 1
-0.026 M!
-o.o26'^
-0.028
-0.028
-0.028

N-37

ssavitch
00159.1168



05/20/94 14:35 -0.028
05/20/94 14:40 -0.026
05/20/94 14:45 -0.029
05/20/94 14:50 -0.029
05/20/94 14:55 -0.029
05/20/94 15:00 -0.029
05/20/94 15:05 -0.031
05/20/94 15:10 -0.031
05/20/94 15:15 -0.032
05/20/94 15:20' -0.029
05/20/94 15:25 -0.031
05/20/94 15:30 -0.031
05/20/94 15:35 -0.031
05/20/94 15:40 -0.028
05/20/94 15:45 -0.031
05/20/94 15:50 -0.031
05/20/94 15:55 -0.031
05/20/94 16:00 -0.031
05/20/94 16:05 -0.029
05/20/94 16:10 -0.032
05/20/94 16:15 -0.031
05/20/94 16:20 -0.029
05/20/94 16:25 -0.032
05/20/94 16:30 -0.029
05/20/94 16:35 -0.032
05/20/94 16:40 -0.031
05/20/94 16:45 -0.031
05/20/94 16:50 -0.031
05/20/94 16:55 -0.031
05/20/94 17:00 -0.031
05/20/94 17:05 -0.032
05/20/94 17:10 -0.032
05/20/94 17:15 '-0.035
05/20/94 17:20 -0.031
05/20/94 17:25 -0.031
05/20/94 17:30 -0.031
05/20/94 17:35 -0.034
05/20/94 17:40 -0.035
05/20/94 17:45 -0.034
05/20/94 17:50 -0.034
05/20/94 17:55 -0.034
05/20/94 18:00 -0.034
05/20/94 18:05 -0.036
05/20/94 18:10 -0.034
05/20/94 18:15 -0.034
05/20/94 18:20 -0.034
05/20/94 18:25 -0.032
05/20/94 18:30 -0.034
05/20/94 18:35 -0.034
05/20/94 18:40 -0.034
05/20/94 18:45 -0.034

N-38

ssavitch
00159.1169



o 05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94
05/20/94

18:50
18:55
19:00
19:05
19:10
19:15
19:20
19:25
19:30
19:35
19:40
19:45
19:50
19:55
20:00
20:05
20:10
20:15
20:20
20:25
20:30
20:35
20:40
20:45
20:50
20:55
21:00
21:05
21:10
21:15
21:20
21:25
21:30
2.1:35
21:40
21:45
21:50
21:55
22:00
22:05
22:10
22:15
22:20
22:25
22:30
22:35
22:40
2.2:45
22:50
22:55
23:00

-0.034
-0.034
-0.035
-0.032
-0.035
-0.034
-0.035
-0.036
-0.034
-0.035
-0.035
-0.034
-0.035
-0.034
-0.034
-0.034
-0.034
-0.034
-0.034
-0.034
-0.034
-0.032
-0.034
-0.034
-0.034
-0.034
-0.035
-0.034
-0.035
-0.035
-0.035
-0.035
-0.034
-0.034
-0.034
-0.035
-0.035
-0.032
-0.035
-0.035
-0.032
-0.034
-0.034
-0.034
-0.036
-0.036
-0.034
-0.035
-0.035
-0.035
-0.035

\ V.

N-39

ssavitch
00159.1170



05/20/94 23:05 -0.034
05/20/94 23:10 -0.035
05/20/94 23:15 -0.035
05/20/94 23:20 -0.035
05/20/94 23:25 -0.036
05/20/94 23:30 -0.035
05/20/94 23:35 -0.036
05/20/94 23:40 -0.036
05/20/94 23:45 -0.036
05/20/94 23:50 -0.036
05/20/94 23:55 -0.036
05/21/94 00:00 -0.035
05/21/94 00:05 -0.036
05/21/94 00:10 -0.035
05/21/94 00:15 -0.036
05/21/94 00:20 -0.036
05/21/94 00:25 -0.036
05/21/94 00:30 -0.036
05/21/94 00:35 -0.036
05/21/94 00:40 -0.036
05/21/94 00:45 -0.038
05/21/94 00:50 . -0.038
05/21/94 00:55 -0.038
05/21/94 01:00 -0.038
05/21/94 01:05 -0.036
05/21/94 01:10 -0.036
05/21/94 01:15 -0.036
05/21/94 01:20 -0.039
05/21/94 01:25 -0.036
05/21/94 01:30 -0.038
05/21/94 01:35 -0.038
05/21/94 01:40 -0.038
05/21/94 01:45 -0.038
05/21/94 01:50 -0.039
05/21/94 01:55 -0.038
05/21/94 02:00 -0.036
05/21/94 02:05 -0.038
05/21/94 02:10 -0.038
05/21/94 02:15 -0.038
05/21/94 02:20 -0.038
05/21/94 02:25 -0.098
05/21/94 02:30 -0.101
05/21/94 02:35 -0.023
05/21/94 02:40 -0.029
05/21/94 02:45 -0.031
05/21/94 02:50 -0.034
05/21/94 02:55 -0.036
05/21/94 03:00 -0.036
05/21/94 03:05 -0.035
05/21/94 03:10 -0.036
05/21/94 03:15 -0.035

N-40

ssavitch
00159.1171



05/21/94 03:20 -0.038
05/21/94 03:25 -0.036
05/21/94 03:30 -0.038
05/21/94 03:35 -0.038
05/21/94 03:40 -0.038
05/21/94 03:45 -0.036
05/21/94 03:50 -0.038
05/21/94 03:55 -0.038
05/21/94 04:00 -0.038
05/21/94 04:05 -0.036
05/21/94 04:10 -0.035
05/21/94 04:15 -0.036
05/21/94 04:20 -0.036
05/21/94 04:25 -0.038
05/21/94 04:30 -0.036
05/21/94 04:35 -0.036
05/21/94 04:40 -0.036
05/21/94 04:45 -0.036
05/21/94 04:50 -0.036
05/21/94 04:55 -0.036
05/21/94 05:00 -0.036
05/21/94 05:05 -0.035
05/21/94 05:10 -0..035
05/21/94 05:15 -0.035
05/21/94 05:20 -0.035
05/21/94 05:25 -0.035
05/21/94 05:30 -0.036
05/21/94 05:35 -0.036
05/21/94 05:40 -0.035
05/21/94 05:45 -0.034
05/21/94 05:50 -0.034
05/21/94 05:55 -0.034
05/21/94 06:00 -0.032
05/21/94 06:05 -0.032
05/21/94 06:10 -0.032
05/21/94 06:15 -0.0-32:
05/21/94 06:20 -0.03;2
05/21/94 06:25 -0.03H
051/21/94 06:30 -0.031
051/21/94 06:35 -0.031
051/21/94 06:40 -0.029
051/21/94 06:45 -0.029
051/21/94 06:50 -0.032
051/21/94 06:55 -0.029
05/21/94 07:00 -0.029
05/21/94 07:05 -0.029
05/21/94 07:10 -0.029,
05/21/94 07:15 -0.028
05/21/94 07:20 -0.028
05/21/94 07:25 -0.031
05/21/94 07:30 -0.028

N-41

ssavitch
00159.1172



05/21/94 07:35 -0.028
05/21/94 07:40 -0.026
05/21/94 07:45 -0.025
05/21/94 07:50 -0.028
05/21/94 07:55 -0.026
05/21/94 08:00 -0.025
05/21/94 08:05 -0.028
05/21/94 08:10 -0.026
05/21/94 08:15 -0.025
05/21/94 08:20 -0.026
05/21/94 08:25 -0.025
05/21/94 08:30 -0.023
05/21/94 08:35 -0.025
05/21/94 08:40 -0.023
05/21/94 08:45 -0.023
05/21/94 08:50 -0.025
05/21/94 08:55 -0.025
05/21/94 09:00 -0.022
05/21/94 09:05 -0.022
05/21/94 09:10 -0.022
05/21/94 09:15 -0.022
05/21/94 09:20 -0.025
05/21/94 09:25 -0.022
05/21/94.09:30 -0.020
05/21/94 09:35 -0.020
05/21/94 09:40 -0.020
05/21/94 09:45 -0.019
05/21/94 09:50 -0.019
05/21/94 09:55 -0.018
05/21/94 10:00 -0.019
05/21/94 10:05 -0.019
05/21/94 10:10 -0.019
05/21/94 10:15 -0.020
05/21/94 10:20 -0.018
05/21/94 10:25 -0.019
05/21/94 10:30 -0.018
05/21/94 10:35 -0.019
05/21/94 10:40 -0.018
05/21/94 10:45 -0.018
05/21/94 10:50 -0.019
05/21/94 10:55 -0.019
05/21/94 11:00 -0.019
05/21/94 11:05 -0.019
05/21/94 11:10 -0.019
05/21/94 11:15 -0.018
05/21/94 11:20 -0.019
05/21/94 11:25 -0.018
05/21/94 11:30 -0.018
05/21/94 11:35 -0.019
05/21/94 11:40 -0.018
05/21/94 11:45 -0.019

N-42

ssavitch
00159.1173



05/21/94 11:50 -0.019
05/21/94 11:55 -0.019
05/21/94 12:00 -0.019
05/21/94 12:05 -0.019
05/21/94 12:10 -0.018
05/21/94 12:15 -0.018
05/21/94 12:20 -0.020
05/21/94 12:25 -0.019
05/21/94 12:30 -0.019
05/21/94 12:35 -0.019
05/21/94 12:40 -0.019
05/21/94 12:45 -0.019
05/21/94 12:50 -0.020
05/21/94 12:55 -0.020
05/21/94 13:00 -0.020
05/21/94 13:05 -0.022
05/21/94 13:10 -0.022
05/21/94 13:15 -0.022
05/21/94 13:20 -0.020
05/21/94 13:25 -0.020
05/21/94 13:30 -0.022
05/21/94 13:35 -0.020
05/21/94 13:40 -0.022
05/21/94 13:45 -0.022
05/21/94 13:50 -0.020
05/21/94 13:55 -0.022
05/21/94 14:00 -0.022
05/21/94 14:05 -0.023
05/21/94 14:10 -0.022
05/21/94 14:15 -0.020
05/21/94 14:20 . -0.022
05/21/94 14:25 -0.022
05/21/94 14:30 -0.020
05/21/94 14:35 -0.020
05/21/94 14:40 -0.019
05/21/94 14:45 -0.020
05/21/94 14:50 -0.022
05/21/94 14:55 -0.020
05/21/94 15:00 -0.022 ,
05/21/94 15:05 -0.022
05/21/94 15:10 -0.022
05/21/94 15:15 -0.020
05/21/94 15:20 -0.022
05/21/94 15:25 -0.022
05/21/94 15:30 -0.020
05/21/94 15:35 -0.020
05/21/94 15:40 -0.022
05/21/94 15:45 -0.020 Mi
05/21/94 15:50 -0.019
05/21/94 15:55 -0.020
05/21/94 16:00 -0.020

N-43

ssavitch
00159.1174



05/21/94 16:05 -0.020
05/21/94 16:10 -0.019
05/21/94 16:15 -0.020
05/21/94 16:20 -0.019
05/21/94 16:25 -0.020
05/21/94 16:30 -0.020
05/21/94 16:35 -0.020
05/21/94 16:40 -0.020
05/21/94 16:45 -0.020
05/21/94 16:50 -0.020
05/21/94 16:55 -0.020
05/21/94 17:00 -0.020
05/21/94 17:05 -0.020
05/21/94 17:10 -0.020
05/21/94 17:15 -0.022
05/21/94 17:20 -0.020
05/21/94 17:25 -0.020
05/21/94 17:30 -0.020
05/21/94 17:35 -0.020
05/21/94 17:40 -0.020
05/21/94 17:45 -0.020
05/21/94 17:50 -0.020
05/21/94 17:55 -0.019
05/21/94 18:00 -0.019
OS/21/94 18:05 -0.020
05/21/94 18:10 -0.019
05/21/94 18:15 -0.020
05/21/94 18:20 -0.019
05/21/94 18:25 -0.019
05/21/94 18:30 -0.019
05/21/94 18:35 -0.019
05/21/94 18:40 -0.019
05/21/94 18:45 -0.019
05/21/94 18:50 -0.020
05/21/94 18:55 -0.018
05/21/94 19:00 -0.019
05/21/94 19:05 -0.020
05/21/94 19:10 -0.019
05/21/94 19:15 -0.018
05/21/94 19:20 -0.018
05/21/94 19:25 -0.018
05/21/94 19:30 -0.01.8
05/21/94 19:35 -0.018
05/21/94 19:40 -0.018
05/21/94 19:45 -0.018
05/21/94 19:50 -0.018
05/21/94 19:55 -0.018
05/21/94 20:00 -0.018
05/21/94 20:05 -0.019
05/21/94 20:10 -0.019
05/21/94 20:15 -0.019

N-44

ssavitch
00159.1175



05/21/94 20:20
05/21/94 20:25
05/21/94 20:30
05/21/94 20:35
05/21/94 20:40
05/21/94 20:45
05/21/94 20:50
05/21/94 20:55
05/21/94 21:00
05/21/94 21:05
05/21/94 21:10
05/21/94 21:15
05/21/94 21:20
05/21/94 21:25
05/21/94 21:30
05/21/94 21:35
05/21/94 21:40
05/21/94 21:45
05/21/94 21:50
05/21/94 21:55
05/21/94 22:00
05/21/94 22:05
05/21/94 22:10
05/21/94 22:15
05/21/94 22:20
05/21/94 22:25
05/21/94 22:30
05/21/94 22:35
05/21/94 22:40
05/21/94 22:45
05/21/94 22:50
05/21/94 22:55
05/21/94 23:00
05/21/94 .23:05
05/21/94 23:10
05/21/94 23:15
05/21/94 23:20
05/21/94 23:25
05/21/94 23:30
05/21/94 23:35
05/21/94 23:40
05/21/94 23:45
05/21/94 23:50
05/21/94 23:55
05/22/94 00:00
05/22/94 00:05
05/22/94 00:10
05/22/94 00:15
05/22/94 00:20
05/22/94 00:25
05/22/94 00:30

-0.018
-0.018
-0.019
-0.019
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.016
-0.018
-0.016
-0.018
-0.016
-0.018
-0.016
-0.016
-0.016
-0.016
-0.016
-0.018
-0.016
-0.018
-0.016
-0.016
-0.015
-0.016
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.019
-0.019
-0.019
-0.018
-0.016
-0.018
-0.019
-0.018
-0.018
-0.019
-0.018
-0.018
-0.018
-0.018
-0.019
-0.018

N-45

ssavitch
00159.1176



05/22/94 00:35 -0.019
05/22/94 00:40 -0.018
05/22/94 00:45 -0.019
05/22/94 00:50 -0.019
05/22/94 00:55 -0.019
05/22/94 01:00 -0.020
05/22/94 01:05 -0.019
05/22/94 01:10 -0.019
05/22/94 01:15 -0.019
05/22/94 01:20 -0.019
05/22/94 01:25 -0.019
05/22/94 01:30 -0.020
05/22/94 01:35 -0.020
05/22/94 01:40 -0.020
05/22/94 01:45 -0.020
05/22/94 01:50 -0.020
05/22/94 01:55 -0.019
05/22/94 02:00 -0.020
05/22/94 02:05 -0.020
05/22/94 02:10 -0.020
05/22/94 02:15 -0.020
05/22/94 02:20 -0.020
05/22/94 02:25 -0.022
05/22/94 02:30 -0.022
05/22/94 02:35 -0.019
05/22/94 02:40 -0.020
05/22/94 02:45 -0.020
05/22/94 02:50 -0.020
05/22/94 02:55 -0.020
05/22/94 03:00 -0.020
05/22/94 03:05 -0.022
05/22/94 03:10 -0.020
05/22/94 03:15 -0.020
05/22/94 03:20 -0.020
05/22/94 03:25 -0.020
05/22/94 03:30 -0.020
05/22/94 03 :35 -0.019
05/22/94 03:40 -0.020
05/22/94 03:45 -0.023
05/22/94 03:50 -0.023
05/22/94 03:55 -0.020
05/22/94 04:00 -0.020
05/22/94 04:05 -0.020
.05/22/94 04:10 -0.020
05/22/94 04:15 -0.020
05/22/94 04:20 -0.020
05/22/94 04:25 -0.023
05/22/94 04:30 -0.019
05/22/94 04:35 -0.020
05/22/94 04:40 -0.020
05/22/94 04:45 -0.019

N-46

ssavitch
00159.1177



05/22/94 04:50 -0.019
05/22/94 04:55 -0.020
05/22/94 05:00 -0.019
05/22/94 05:05 -0.018
05/22/94 05:10 -0.018
05/22/94 05:15 -0.018
05/22/94 05:20 -0.019
05/22/94 05:25 -0.018
05/22/94 05:30 -0.018
05/22/94 05:35 -0.018
05/22/94 05:40 -0.016
05/22/94 05:45 -0.016
05/22/94 05:50 -0.015
05/22/94 05:55 -0.015
05/22/94 06:00 -0.015
05/22/94 06:05 -0.015
05/22/94 06:10 -0.015
05/22/94 06:15 -0.015
05/22/94 06:20 -0.015
05/22/94 06:25 -0.013
05/22/94 06:30 -0.013
05/22/94 06:35 -0.013
05/22/94 06:40 -0.013
05/22/94 06:45 -0.-012
05/22/94 06:50 -0.010
05/22/94 06:55 -0.010
05/22/94 07:00 -0.010
05/22/94 07:05 -0.010
05/22/94 07:10 -0.010
05/22/94 07:15 -0.009
05/22/94 07:20 -0.009
05/22/94 07:25 -0.007
05/22/94 07:30 -0.006
05/22/94 07:35 -0.006
05/22/94 07:40 -0.006
05/22/94 07:45 -0.007
05/22/94 07:50 -0.007
05/22/94 07:55 -0.006
05/22/94 08:00 -0.004
05/22/94 08:05 -0.003
05/22/94 08:10 -0.004
05/22/94 08:15 -0.0,04
05/22/94 08:20 -0.004
05/22/94 08:25 -0.001
05/22/94 08:30 -0|.06i;
05/22/94 08:35 -0,-6;03
05/22/94 08:40 -0.001:
05/22/94 08:45 -0.003
05/22/94 08:50 -0.003
05/22/94 08:55 -0.003
05/22/94 09:00 -0.003

N-47

ssavitch
00159.1178



05/22/94 09:05 -0.003
05/22/94 09:10 -0.001
05/22/94 09:15 -0.001
05/22/94 09:20 0.000
05/22/94 09:25 0.000
05/22/94 09:30 0.000
05/22/94 09:35 -0.001
05/22/94 09:40 0.000
05/22/94 09:45 0.000
05/22/94 09:50 0.001
05/22/94 09:55 0.000
05/22/94 10:00 -0.001
05/22/94 10:05 -0.001
05/22/94 10:10 0.001
05/22/94 10:15 0.001
05/22/94 10:20 0.000
05/22/94 10:25 0.000
05/22/94 10:30 0.003
05/22/94 10:35 0.003
05/22/94 10:40 0.003
05/22/94 10:45 0.003
05/22/94 10:50 0.004
OS/22/94 10:55 0.003
05/22/94 11:00 0.003
05/22/94 11:05 0.003
05/22/94 11:10 0.003
05/22/94 11:15 0.003
05/22/94 11:20 0.003
OS/22/94 11:25 0.004
OS/22/94 11:30 0.003
OS/22/94 11:35 0.003
OS/22/94 11:40 0.004
OS/22/94 11:45 0.004
05/22/94 11:50 0.004
OS/22/94 11:55 0.004
OS/22/94 12:00 0.004
OS/22/94 12:05 0.003
OS/22/94 12:10 0.004
05/22/94 12:15 0.004
05/22/94 12:20 0.004
05/22/94 12:25 0.004
05/22/94 12:30 0.004
OS/22/94 12:35 0.006
05/22/94 12:40 0.004
OS/22/94 12:45 0.004
05/22/94 12:50 0.003
OS/22/94 12:55 0.001
OS/22/94 13:00 0.003
05/22/94 13:05 0.003
05/22/94 13:10 0.001
OS/22/94 13:15 0.001

N-48

ssavitch
00159.1179



OS/22/94 13:20
05/22/94 13:25
05/22/94 13:30
05/22/94 13:35
05/22/94 13:40
05/22/94 13:45
OS/22/94 13:50
05/22/94 13:55
05/22/94 14:00
05/22/94 14:05
OS/22/94 14:10
05/22/94 14:15
OS/22/94 14:20
OS/22/94 14:25
05/22/94 14:30
05/22/94 14:35
OS/22/94 14:40
OS/22/94 14:45
OS/22/94 14:50
OS/22/94 14:55
05/22/94 15:00
05/22/94 15:05
05/22/94 15:10
05/22/94 15:15
05/22/94 15:20
OS/22/94 15:25
OS/22/94 15:30
OS/22/94 15:35
OS/22/94 15:40
05/22/94 15:45
05/22/94 15:50
05/22/94 15:55
05/22/94 16:00
05/22/94 16:05
05/22/94 16:10
05/22/94 16:15
05/22/94 16:20
05/22/94 16:25
05/22/94 16:30
05/22/94 16:35
05/22/94 16:40
05/22/94 16:45
OS/22/94 16:50
05/22/94 16:55
05/22/94 17:00
05/22/94 17:05
05/22/94 17:10
05/22/94 17:15
OS/22/94 17:20
05/22/94 .17:25
05/22/94 17:30

0.001
0.003
0.004
0.003
0.001
0.003
0.003
0.003
0.004
0.004
0.004
0.004
0.003
0.003
0.003
-0.022
0.012
0.007
0.009
0.006
0.003
0.004
0.003
0.001
0.004
0.003
0.001
0.004
0.004
0.003

. 0.003
0.003
0.001
0 . 001
0.003
0.003 .
0.003
0.003 .
0.001
0.000
0.003
0.001
0.001
0.003
0.001,
o.obi
o.o;o3|
o . 003 :
0.003
0.003
0.004

N-49

ssavitch
00159.1180



OS/22/94 17:35 0.003
OS/22/94 17:40 0.004
OS/22/94 17:45 0.003
OS/22/94 17:50 0.004
05/22/94 17:55 0.004
05/22/94 18:00 0.004
OS/22/94 18:05 0.004
OS/22/94 18:10 0.006
OS/22/94 18:15 0.003
05/22/94 18:20 0.006
05/22/94 18:25 0.004
OS/22/94 18:30 0.006
05/22/94 18:35 0.004
05/22/94 18:40 0.006
OS/22/94 18:45 0.006
05/22/94 18:50 0.004
OS/22/94 18:55 0.004
OS/22/94 19:00 0.004
OS/22/94 19:05 0.006
OS/22/94 19:10 0.004
05/22/94 19:15 0.006
05/22/94 19:20 0.006
OS/22/94 19:25 0.007
05/22/94 19:30 0.006
OS/22/94 19:35 0.006
OS/22/94 19:40 0.006
05/22/94 19:45 0.007
OS/22/94 19:50 0.007
05/22/94 19:55 0.007
OS/22/94 20:00 0.007
OS/22/94 20:05 0.009
05/22/94 20:10 0.007
05/22/94 20:15 0.007
OS/22/94 20:20 0.009
OS/22/94 20:25 0.007
OS/22/94 20:30 0.007
OS/22/94 20:35 0.007
OS/22/94 20:40 0.010
OS/22/94 20:45 0.010
05/22/94 20:50 0.009
05/22/94 20:55 0.009
OS/22/94 21:00 0.009
OS/22/94 21:05 0.010
05/22/94 21:10 0.009
OS/22/94 21:15 0.009
05/22/94 21:20 0.009
05/22/94 21:25 0.009
OS/22/94 21:30 0.009
OS/22/94 21:35 0.010
OS/22/94 21:40 0.010
05/22/94 21:45 0.009

N-50

ssavitch
00159.1181



OS/22/94 21:50 0.009
05/22/94 21:55 0.009
05/22/94 22:00 0.009
05/22/94 22:05 0.009
OS/22/94 22:10 0.009
OS/22/94 22:15 0.010
OS/22/94 22:20 0.010
OS/22/94 22:25 0.012
05/22/94 22:30 0.009
OS/22/94 22:35 0.010
05/22/94 22:40 0.012
05/22/94 22:45 0.009
OS/22/94 22:50 0.010
05/22/94 22:55 0.010
OS/22/94 23:00 0.009
OS/22/94 23:05 0.009
05/22/94 23:10 0.010
OS/22/94 23:15 0.009
OS/22/94 23:20 0.009
OS/22/94 23:25 0.009
OS/22/94 23:30 0.009
05/22/94 23:35 0.010
OS/22/94 23:40 0.009
OS/22/94 23:45 0.009
05/22/94 23:50 0.010
05/22/94 23:55 0.009
05/23/94 00:00 0.009
OS/23/94 00:05 0.009
05/23/94 00:10 0.009
05/23/94 00:15 0.010
05/23/94 00:20 0.009
05/23/94 00:25 0.009
05/23/94 00:30 0.009
05/23/94 00:35 0.009
05/23/94 00:40 0.009
05/23/94 00:45 0.00.7
05/23/94 00:50 0.007
05/23/94 00:55 0.007
05/23/94 01:00 0.007
05/23/94 01:05 0.007
05/23/94 01:10 0.006
05/23/94 01:15 0.006
05/23/94 01:20 0.007
05/23/94 01:25 0.006
05/23/94 01:30 0.004
05/23/94 01:35 0.006
05/23/94 01:40 0.004
05/23/94 01:45 0.004
05/23/94 01:50 0.004
05/23/94 01:55 0.004
05/23/94 02:00 0.003

N-51

ssavitch
00159.1182



OS/23/94 02:05 0.003
05/23/94 02:10 0.003
OS/23/94 02:15 0.003
OS/23/94 02:20 0.003
05/23/94 02:25 0.001
05/23/94 02:30 0.003
05/23/94 02:35 0.001
OS/23/94 02:40 0.000
OS/23/94 02:45 0.000
OS/23/94 02:50 0.000
OS/23/94 02:55 -0.001
05/23/94 03:00 -0.001
05/23/94 03:05 -0.001
05/23/94 03:10 0.000
OS/23/94 03:15 -0.003
05/23/94 03:20 -0.001
05/23/94 03:25 -0.001
05/23/94 03:30 -0.001
05/23/94 03:35 -0.001
05/23/94 03:40 -0.001
05/23/94 03:45 -0.003
05/23/94 03:50 . -0.003
OS/23/94 03:55 -0.003
05/23/94 04:00 -0.001
05/23/94 04:05 -0.004
05/23/94 04:10 -0.004
05/23/94 04:15 -0.003
05/23/94 04:20 -0.004
OS/23/94 04:25 -0.003
OS/23/94 04:30 -0.003
05/23/94 04:35 -0.004
05/23/94 04:40 -0.003
OS/23/94 04:45 -0.004
OS/23/94 04:50 -0.003
05/23/94 04:55 -0.003
05/23/94 05:00 -0.003
05/23/94 05:05 -0.004
05/23/94 05:10 -0.003
05/23/94 05:15 -0.004
05/23/94 05:20 -0.003
05/23/94 05:25 -0.004
05/23/94 05:30 -0.003
05/23/94 05:35 -0.003
05/23/94 05:40 -0.003
OS/23/94 05:45 -0.001
05/23/94 05:50 -0.001
05/23/94 05:55 -0.003
05/23/94 06:00 -0.001
05/23/94 06:05 -0.001
05/23/94 06:10 -0.001
05/23/94 06:15 -0.001

N-52

ssavitch
00159.1183



05/23/94 06:20
05/23/94 06:25
05/23/94 06:30
05/23/94 06:35
05/23/94 06:40
05/23/94 06:45
05/23/94 06:50
05/23/94 06:55
05/23/94 07:00
05/23/94 07:05
05/23/94 07:10
05/23/94 07:15
05/23/94 07:20
05/23/94 07:25
05/23/94 07:30
05/23/94 07:35
05/23/94 07:40
05/23/94 07:45
05/23/94 07:50
05/23/94 07:55
05/23/94 08:00
05/23/94 08:05
05/23/94 08:10
05/23/94 08:15
05/23/94 08:20
05/23/94 08:25
05/23/94 08:30
05/23/94 08:35
05/23/94 08:40
05/23/94 08:45
05/23/94 08:50
05/23/94 08:55
05/23/94 09:00
05/23/94 09:05
05/23/94 09:10
05/23/94 09:15
05/23/94 09:20
05/23/94 09:25
05/23/94 09:30
05/23/94 09:35
05/23/94 09:40
05/23/94 09:45
05/23/94 09:50
05/23/94 09:55
05/23/94 10:00
05/23/94 10:05
05/23/94 10:10
05/23/94 1:0:15
05/23/94 10:20
05/23/94 10:25
05/23/94 10:30

-0.001
0.000
-0.001
0.000
0.001
0.001
0.000
0.000
0.001
0.001
0.001
0.001
0.003
0.003
0.004
0.004
0.004
0.004
0.004
0.006
0.007
0.007
0.009
0.007
0.007
0.006
0.007
0.007
0.009
0.009
0.007
0.007
0.009
0.009
0.009
0.0.10
0.010
0 . 009
0.010
0.009
0.012
0.012
0.0l|0i
0.012
0.0 09
0.01|0
0.012:

0.010
0.013
0.013
0.013

N-53

ssavitch
00159.1184



05/23/94 10:35 0.015
OS/23/94 10:40 0.012
OS/23/94 10:45 0.013
05/23/94 10:50 0.015
05/23/94 10:55 0.013
05/23/94 11:00 0.015
05/23/94 11:05 0.015
05/23/94 11:10 0.015
OS/23/94 11:15 0.015
05/23/94 11:20 0.013
05/23/94 11:25 0.015
05/23/94 11:30 0.015
OS/23/94 11:35 0.015
05/23/94 11:40 0.018
05/23/94 11:45 0.018
05/23/94 11:50 0.018
OS/23/94 11:55 0.018
05/23/94 12:00 0.018
OS/23/94 12:05 0.019
05/23/94 12:10 0.018
05/23/94 12:15 0.016
05/23/94 12:20 0.012
OS/23/94 12:25 0.012
05/23/94 12:30 0.013
05/23/94 12:35 0.013
OS/23/94 12:40 0.01.0
05/23/94 12:45 0.013
05/23/94 12:50 0.012
OS/23/94 12:55 0.009
05/23/94 13:00 0.012
05/23/94 13:05 0.010
05/23/94 13:10 0.009
05/23/94 13:15 0.010
05/23/94 13:20 0.010
OS/23/94 13:25 0.013
05/23/94 13:30 0.010
05/23/94 13:35 0.010
OS/23/94 13:40 0.009
05/23/94 13:45 0.007
05/23/94 13:50 0.012
05/23/94 13:55 0.012
05/23/94 14:00 0.012
05/23/94 14:05 0.012
05/23/94 14:10 0.013
05/23/94 14:15 0.012
05/23/94 14:20 0.009
OS/23/94 14:25 0.010
05/23/94 14:30 0.010
OS/23/94 14:35 0.010
05/23/94 14:40 0.010
OS/23/94 14:45 0.010

N-54

ssavitch
00159.1185



05/23/94 14:50 0.012
05/23/94 14:55 0.010
05/23/94 15:00 0.010
05/23/94 15:05 0.013
05/23/94 15:10 0.006
05/23/94 15:15 0.007
05/23/94 15:20 0.010
05/23/94 15:25 0.012
05/23/94 15:30 0.010
05/23/94 15:35 0.010
05/23/94 15:40 0.009
05/23/94 15:45 0.012
05/23/94 15:50 0.010
05/23/94 15:55 0.012
05/23/94 16:00 0.012
05/23/94 16:05 0.013
05/23/94 16:10 0.012
05/23/94 16:15 0.009
05/23/94 16:20 0.010
05/23/94 16:25 0.009

N-55

ssavitch
00159.1186



ssavitch
00159.1187



IN-SITU, INC.
WELL SENTINEL

Serial # L3K00631

Downloaded: 05/25/94 15:31
Unit ID: L3K00631
Test name: mw017a
Linearity: 0.029
Scale Factor: 10.067
Offset: 0.002
Specific Gravity: 1.000
Data Type: Level
Units: English
Mode: Top of Casing
Ref. Level: 0.000
•Ref. Taken: 05/24/94 17:56
Test Begun: OS/24/94 18:30

Real Time Reading

05/24/94 18:30 -0.017
05/24/94 18:35 -0.019
05/24/94 18:40 -0.017
05/24/94 18:45 -0.017
05/24/94 18:50 -0.019
05/24/94 18:55 -0.019
OS/24/94 19:00 -0.020
OS/24/94 19:05 -0.017
05/24/94 19:10 -0.019
05/24/94 19:15 -0.019
05/24/94 19:20 -0.020
OS/24/94 19:25 -0.022
OS/24/94 19:30 -0.020
05/24/94 19:35 -0.020
05/24/94 19:40 -0.020
05/24/94 19:45 -0.020
,05/24/94 19:50 -0.022
051/24/94 19:55 -0.023
051/24/94 20:00 -0.022
,051/24/94 20:05 -0.023 '.
05/24/94 20:10 -0.02,5
05/24/94 20:15 -0.022 '
05/24/94 20:20 -0.023 i :

05/24/94 20:25 -0.023
05/24/94 20:30 -0.023 !
05/24/94 20:35 -O.Q26
05/24/94 20:40 -0.025 : •
05/24/94 20:45 -0.026
05/24/94 20:50 -0.025
05/24/94 20:55 -0.028
05/24/94 21:00 -0.025

N-57

ssavitch
00159.1188



05/24/94 21:05 -0.026
OS/24/94 21:10 -0.026
05/24/94 21:15 -0.028
05/24/94 21:20 -0.026
05/24/94 21:25 -0.028
05/24/94 21:30 -0.028
05/24/94 21:35 -0.028
05/24/94 21:40 -0.028
05/24/94 21:45 -0.026
05/24/94 21:50 -0.029
05/24/94 21:55 -0.031
05/24/94 22:00 -0.031
OS/24/94 22:05 -0.031
05/24/94 22:10 -0.031
05/24/94 22:15 -0.031
OS/24/94 22:20 -0.031
05/24/94 22:25 -0.031
05/24/94 22:30 -0.031
05/24/94 22:35 -0.031
05/24/94 22:40 -0.029
05/24/94 22:45 -0.031
05/24/94 22:50 -0.031
05/24/94 22:55 -0.031
05/24/94 23:00 -0.032
OS/24/94 23:05 -0.032
05/24/94 23:10 -0.032
05/24/94 23:15 -0.032
OS/24/94 23:20 -0.033
OS/24/94 23:25 -0.033
05/24/94 23:30 -0.033
05/24/94 23:35 -0.032
OS/24/94 23:40 -0.033
05/24/94 23:45 -0.033
05/24/94 23:50 -0.035
05/24/94 23:55 -0.033
05/25/94 00:00 -0.035
05/25/94 00:05 -0.035
05/25/94 00:10 -0.036
05/25/94 00:15 -0.036
05/25/94 00:20 -0.038
05/25/94 00:25 -0.036
05/25/94 00:30 -0.038
05/25/94 00:35 -0.038
05/25/94 00:40 -0.039
05/25/94 00:45 -0.039
05/25/94 00:50 -0.038
05/25/94 00:55 -0.039
05/25/94 01:00 -0.039
05/25/94 01:05 -0.038
05/25/94 01:10 -0.039
05/25/94 01:15 -0.041

N-58

ssavitch
00159.1189



05/25/94 01:20
05/25/94 01:25
05/25/94 01:30
05/25/94 01:35
05/25/94 01:40
05/25/94 01:45
05/25/94 01:50
05/25/94 01:55
05/25/94 02:00
05/25/94 02:05
05/25/94 02:10
05/25/94 02:15
05/25/94 02:20
05/25/94 02:25
05/25/94 02:30
05/25/94 02:35
05/25/94 02:40
05/25/94 02:45
05/25/94 02:50
05/25/94 02:55
05/25/94 03:00
05/25/94 03:05
05/25/94 03:10
05/25/94 03:15
05/25/94 03:20
05/25/94 03:25
05/25/94 03:30
05/25/94 03:35
05/25/94 03:40
05/25/94 03:45
05/25/94 03:50
05/25/94 03:55
05/25/94 04:00
05/25/94 04:05
05/25/94 04:10
05/25/94 04:15
05/25/94 04:20
05/25/94 04:25
05/25/94 04:30
05/25/94 04:35
05/25/94 04:40
05/25/94 04:45
05/25/94 04:50
05/25/94 04:55
05/25/94 05:00
05/25/94 05:05
05/25/94 05:10
05/25/94 05:15
05/25/94 05:20
05/25/94 05:25
05/25/94 05:30

-0.039
-0.041
-0.039
-0.039
-0.039
-0.041
-0.042
-0.039
-0.042
-0.041
-0.042
-0.041
-0.041
-0.041
-0.044
-0.042
-0.041
-0.041
-0.042
-0.047
-0.042
-0.042
-0.044
-0.042
-0.042
-0.042
-0.045
-0.044
-0.045
-0.045
-0.044
-0.045
-0.045
-0.044
-0.045
-0.044
-0.044
-0.047, !
-0.047
-0.045
-0.045
-0.048
-0.045
-0.045
-0.048
-0.045
-0.047
-0.047
-0.047
-0.047
-0.047

N-59

ssavitch
00159.1190



05/25/94 05:35 -0.047
05/25/94 05:40 -0.048
05/25/94 05:45 -0.048
05/25/94 05:50 -0.047
05/25/94 05:55 -0.048
05/25/94 06:00 -0.048
05/25/94 06:05 -0.048
05/25/94 06:10 -0.048
05/25/94 06:15 -0.048
05/25/94 06:20 -0.048
05/25/94 06:25 -0.049
05/25/94 06:30 -0.048
05/25/94 06:35 -0.049
05/25/94 06:40 -0.048
05/25/94 06:45 -0.049
05/25/94 06:50 -0.049
05/25/94 06:55 -0.049
05/25/94 07:00 -0.049
05/25/94 07:05 -0.049
05/25/94 07:10 -0.051
05/25/94 07:15 -0.049
05/25/94 07:20 -0.051
05/25/94 07:25 -0.049
05/25/94 07:30 -0.049
05/25/94 07:35 -0.049
05/25/94 07:40 -0.051
05/25/94 07:45 -0.051
05/25/94 07:50 -0.049
05/25/94 07:55 -0.051
05/25/94 08:00 -0.049
05/25/94 08:05 -0.051
05/25/94 08:10 -0.049
05/25/94 08:15 -0.051
05/25/94 08:20 -0.049
05/25/94 08:25 -0.048
05/25/94 08:30 -0.048
05/25/94 08:35 -0.048
05/25/94 08:40 -0.048
05/25/94 08:45 -0.047
05/25/94 08:50 -0.047
05/25/94 08:55 -0.045
05/25/94 09:00 -0.045
05/25/94 09:05 -0.045
05/25/94 09:10 -0.045
05/25/94 09:15 -0.044
05/25/94 09:20 -0.044
05/25/94 09:25 -0.044
05/25/94 09:30 -0.042
05/25/94 09:35 -0.041
05/25/94 09:40 -0.042
05/25/94 09:45 -0.041

N-60

ssavitch
00159.1191



05/25/94 09:50 -0.044
05/25/94 09:55 -0.036
05/25/94 10:00 -0.036
05/25/94 10:05 -0.035
05/25/94 10:10 -0.033
05/25/94 10:15 -0.032
05/25/94 10:20 -0.033
05/25/94 10:25 -0.032
05/25/94 10:30 -0.031
05/25/94 10:35 -0.031
05/25/94 10:40 -0.029
05/25/94 10:45 -0.028
05/25/94 10:50 -0.029
05/25/94 10:55 -0.029
05/25/94 11:00 -0.026
05/25/94 11:05 -0.026
05/25/94 11:10 -0.026
05/25/94 11:15 -0.029
05/25/94 11:20 -0.026
05/25/94 11:25 -0.023
05/25/94 11:30 -0.023
05/25/94 11:35 -0.023
05/25/94 11:40 -0.022
05/25/94 11:45 -0.025
05/25/94 11:50 -0.022
05/25/94 11:55 -0.020
05/25/94 12:00 -0.022
05/25/94 12:05 -0.020
05/25/94 12:10 -0.019
05/25/94 12:15 -0.019
05/25/94 12:20 . -0.020
05/25/94 12:25 -0.020
05/25/94 12:30 -0.019
05/25/94 12:35 -0.019
05/25/94 12:40 -0.017
05/25/94 12:45 -0.017
05/25/94 12:50 -0.019
05/25/94 12:55 -0.016
05/25/94 13:00 -0.016
05/,25/94 13:05 -0.016
05/25/94 13:10 -0.016
05/25/94 13:15 -0.016
05/25/94 13:20 -0.015
05/|25/94 13:25 -0.015
05/25/94 13:30 -°-013
05/25/94 13:35 -0.013
05/25/94 13:40 -0.013
05/25/94 13:45 -0.015
05/25/94 13:50 -0.015
05/25/94 13:55 -0.016
05/25/94 14:00 -0.013

N-61

ssavitch
00159.1192



05/25/94 14:05 -0.015
05/25/94 14:10 -0.012
05/25/94 14:15 -0.012
05/25/94 14:20 -0.006
05/25/94 14:25 -0.009
05/25/94 14:30 -0.007
05/25/94 14:35 -0.009
05/25/94 14:40 -0.006
05/25/94 14:45 -0.009
05/25/94 14:50 -0.006
05/25/94 14:55 -0.006
05/25/94 15:00 -0.007
05/25/94 15:05 -0.006
05/25/94 15:10 -0.003
05/25/94 15:15 -0.004
05/25/94 15:20 -0.001
05/25/94 15:25 -0.001
05/25/94 15:30 -0.003

N-62

ssavitch
00159.1193



IN-SITU, INC.
WELL SENTINEL

Serial # L3K00631

Downloaded: 05/26/94 12:30
Unit ID:
Test name:
Linearity:
Scale Factor:
Offset:
Specific Gravity
Data Type:
Units:
Mode:
Ref. Level:

L3K00631
mwolSa
0.029
10.067
0.002
1.000
Level

English
Top of Casing

0.000
Ref. Taken: 05/25/94 15:39
Test Begun: 05/25/94 16:15

Real Time Reading

05/25/94 16:15
05/25/94 16:20
05/25/94 16:25
05/25/94 16:30
05/25/94 16:35
05/25/94 16:40
05/25/94 16:45
05/25/94 16:50
05/25/94 16:55
05/25/94 17:00
05/25/94 17:05
05/25/94 17:10
05/25/94 17:15
05/25/94 17:20
05/25/94 17:25
05/25/94 17:30
05/25/94 17:35
05/25/94 17:40
05/25/94 17:45
05/25/94 17:50
05/25/94 17:55
05/25/94 1:8:00
05/25/94 18:05
05/25/94 16:10
05/25/94 Ii8:15
05/25/94 18:20
05/25/94 18:25
05/25/94 18:30
05/25/94 18:35
05/25/94 18:40
05/25/94 18:45

-0.035
-0.042
-0.044
-0.042
-0.042
-0.042
-0.044
-0.045
-0.047
-0.048
-0.047
-0.050
-0.045
-0.045
-0.042
-0.047
-0.048
-0.047
-0.047
-0.048
-0.045
-0.051
-0.050
-0.048
-0.050
-0.051
-0.051
-0.051
-0.050
-0.050
-0.050

N-63

ssavitch
00159.1194



05/25/94 18:50 -0.050
05/25/94 18:55 -0.050
05/25/94 19:00 -0.048
05/25/94 19:05 -0.050
05/25/94 19:10 -0.050
05/25/94 19:15 -0.050
05/25/94 19:20 -0.050
05/25/94 19:25 -0.051
05/25/94 19:30 -0.050
05/25/94 19:35 -0.051
05/25/94 19:40 -0.050
05/25/94 19:45 -0.051
05/25/94 19:50 -0.052
05/25/94 19:55 -0.052
05/25/94 20:00 -0.051
05/25/94 20:05 -0.052
05/25/94 20:10 -0.051
05/25/94 20:15 -0.051
05/25/94 20:20 -0.054
05/25/94 20:25 -0.051
05/25/94 20:30 -0.050
05/25/94 20:35 -0.051
05/25/94 20:40 -0.054
05/25/94 20:45 -0.051
05/25/94 20:50 -0.050
05/25/94 20:55 -0.050
05/25/94 21:00 -0.051
05/25/94 21:05 -0.051
05/25/94 21:10 -0.051
05/25/94 21:15 -0.052
05/25/94 21:20 -0.052
05/25/94 21:25 -0.050
05/25/94 21:30 -0.050
05/25/94 21:35 -0.050
05/25/94 21:40 -0.052
05/25/94 21:45 -0.051
05/25/94 21:50 -0.051
05/25/94 21:55 -0.051
05/25/94 22:00 -0.048
05/25/94 22:05 -0.048
05/25/94 22:10 -0.048
05/25/94 22:15 -0.051
05/25/94 22:20 -0.047
05/25/94 22:25 -0.048
05/25/94 22:30 -0.047
05/25/94 22:35 -0.048
05/25/94 22:40 -0.047
05/25/94 22:45 -0.047
05/25/94 22:50 -0.047
05/25/94 22:55 -0.047
05/25/94 23:00 -0.047

N-64

ssavitch
00159.1195



05/25/94 23:05
05/25/94 23:10
05/25/94 23:15
05/25/94 23:20
05/25/94 23:25
05/25/94 23:30
05/25/94 23:35
05/25/94 23:40
05/25/94 23:45
05/25/94 23:50
05/25/94 23:55
05/26/94 00:00
05/26/94 00:05
05/26/94 00:10
05/26/94 00:15
05/26/94 00:20
05/26/94 00:25
OS/26/94 00:30
05/26/94 00:35
05/26/94 00:40
05/26/94 00:45
05/26/94 00:50
OS/26/94 00:55
05/26/94 01:00
05/26/94 01:05
05/26/94 01:10
OS/26/94 01:15
05/26/94 01:20
05/26/94 01:25
05/26/94 01:30
05/26/94 01:35
05/26/94 01:40
OS/26/94 01:45
05/26/94 01:50
05/26/94 01:55
05/26/94 02:00
05/26/94 02:05
05/26/94 02:10
05/26/94 02:15
05/26/94 02:20
05/26/94 02:25
05/26/94 02:30
05/26/94 02:35
0.5/26/94 02:40
05/26/94 02:45
05/26/94 02:50
05/26/94 02:55
05/26/94 03:00
05/26/94 03:05
05/26/94 03:10
05/26/94 03:15

-0.047
-0.045
-0.048
-0.047
-0.045
-0.045
-0.045
-0.044
-0.045
-0.045
-0.045
-0.047
-0.044
-0.045
-0.045
-0.044
-0.045
-0.045
-0.047
-0.045
-0.045
-0.047
-0.045
-0.045
-0.045
-0.048
-0.045
-0.045
-0.050
-0.044
-0.045
-0.045
-0.045
-0.045
-0.041
-0.044
-0.044
-6.045
-0.045
-0.044
-0.044'
-0.045
-0.045
-0.048
-0.050
-0.048
-0.048
-0.050
-0.050
-0.048
-0.077

N-65

ssavitch
00159.1196



05/26/94 03:20 -0.042
05/26/94 03:25 -0.048
05/26/94 03:30 -0.047
05/26/94 03:35 -0.048
05/26/94 03:40 -0.050
05/26/94 03:45 -0.048
05/26/94 03:50 -0.050
05/26/94 03:55 -0.050
05/26/94 04:00 -0.050
05/26/94 04:05 -0.051
05/26/94 04:10 -0.051
05/26/94 04:15 -0.051
05/26/94 04:20 -0.051
05/26/94 04:25 -0.052
05/26/94 04:30 -0.051
05/26/94 04:35 -0.052
05/26/94 04:40 -0.052
05/26/94 04:45 -0.052
OS/26/94 04:50 -0.052
05/26/94 04:55 -0.052
05/26/94 05:00 -0.052
05/26/94 05:05 -0.052
OS/26/94 05:10 -0.052
05/26/94 05:15 -0.051
05/26/94 05:20 -0.052
05/26/94 05:25 -0.052
05/26/94 05:30 -0.052
05/26/94 05:35 -0.052
05/26/94 05:40 -0.054
OS/26/94 05:45 -0.052
05/26/94 05:50 -0.054
05/26/94 05:55 -0.055
05/26/94 06:00 -0.054
05/26/94 06:05 -0.054
OS/26/94 06:10 -0.054
05/26/94 06:15 -0.054
05/26/94 06:20 -0.054
05/26/94 06:25 -0.054
05/26/94 06:30 -0.052
05/26/94 06:35 -0.054
05/26/94 06:40 -0.052
05/26/94 06:45 -0.054
05/26/94 06:50 -0.052
05/26/94 06:55 -0.054
05/26/94 07:00 -0.052
05/26/94 07:05 -0.054
05/26/94 07:10 -0.054
OS/26/94 07:15 -0.054
05/26/94 07:20 -0.054
05/26/94 07:25 -0.054
05/26/94 07:30 -0.054

N-66

ssavitch
00159.1197



05/26/94 07:35 -0.054
05/26/94 07:40 -0.055
05/26/94 07:45 -0.054
05/26/94 07:50 -0.052
05/26/94 07:55 -0.052
05/26/94 08:00 -0.052
05/26/94 08:05 -0.051
05/26/94 08:10 -0.054
05/26/94 08:15 -0.052
05/26/94 08:20 -0.052
05/26/94 08:25 -0.052
05/26/94 08:30 -0.051
05/26/94 08:35 -0.051
05/26/94 08:40 -0.051
05/26/94 08:45 -0.051
05/26/94 08:50 -0.051
05/26/94 08:55 -0.051
05/26/94 09:00 -0.052
05/26/94 09:05 -0.048
05/26/94 09:10 -0.048
05/26/94 09:15 -0.052
05/26/94 09:20 -0.048
OS/26/94 09:25 -0.050
05/26/94 09:30 -0.050
05/26/94 09:35 -0.048
05/26/94 09:40 -0.047
OS/26/94 09:45 -0.047
05/26/94 09:50 -0.048
05/26/94 09:55 -0.050
05/26/94 10:00 -0.047
05/26/94 10:05 r-0.047
05/26/94 10:10 -0.047
OS/26/94 10:15 -0.047
05/26/94 10:20 -0.045
05/26/94 10:25 -0.045
05/26/94 10:30 -0.042
05/26/94 10:35 -0.045
05/26/94 10:40 -0.044
05/26/94 10:45 -0.0.42
05/26/94 10:50 -0.042
05/26/94 10:55 -0.044
05/26/94 11:00 -0.044
05/26/94 11:05 -0.04$
05/26/94 11:10 -0.04^
05/26/94 11:15 -0.045,
05/26/94 11:20 -0.04f
05/26/94 11:25 -0.047,
05/126/94 11:30 -0.045
OS/26/94 11:35 -0.045
OS/26/94 11:40 -0.047
05/26/94 11:45 -0.044

N-67

ssavitch
00159.1198



05/26/94 11:50 -0.039
05/26/94 11:55 -0.044
05/26/94 12:00 -0.047
05/26/94 12:05 -0.047
05/26/94 12:10 -0.045
OS/26/94 12:15 -0.048
05/26/94 12:20 -0.044
05/26/94 12:25 -0.042

N-68

ssavitch
00159.1199




